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Tbe Adulteration of Soft Soap. 

The Manufacturers' Beview traDslates from the French of 
M. Einile Picard tbe following note on the adulteration of 
soft soaps: 

" One hundred parts of fatty matter, combined with soda 
or potash, yield 230 to 235 parts of pure soft soap, contain- 
ing 33 '14 per cent of water. When certain adulterants are 
added in quantities too small to affect tbe appearance of the 
soap, 100 parts of grease will yield 320 to 340 parts of what 
would be a good commercial article, containing 33 to 38 per 
cent of water. The same quantity of grease can be made 
to produce 380 parts of soap, containing as much as 52 per 
cent of water. The adulterants generally used are clay, 
resin, fecula, and silicate of soda. All are added to increase 
tbe yield of soap, and the proportion of water it can con- I 
tain. Clay is tbe most harmless of these adulterants. It is j 
partly dissolved by the alkali, but makes the soap opaque, 
and is easily detected by its insolubility in water. It In- 1 
creases the amount of water required to bring tbe soap to 
tbe proper consistence, but is not otherwise harmful It is 
les3 and less employed every day. Resin combines with al- 1 
kali, but tbe resulting compound ' possesses none of the ' 
emollient qualities of fats.' It retains large quantities of 
water, but alters tbe emollient and detergent power of the 
soap, and makes it more caustic and corrosive. Soaps adul- 
terated with resin only are clear, brilliant and transparent; 
more soluble in water than pure soap. They nearly always 
retain a slight odor of resin which is most noticeable when 
the soap is warmed. Their color is often redder than usual. 
They attack tbe skin, and make linen yellow. Fecula is 
very harmful, especially when combined with silicate of 
soda. It is generally employed with three or four times its 
weight of lye, water, or silicate of soda. Soap made with it 
contains an excess of alkali, and a very large quantity of 
water. It is more or less opaque, as the proportion of starch 
is large or small; it is easily soluble in water; it is much 
affected by changes of temperature; and its detergent power 
is much lessened by tbe large proportion of water it contains. 
The latter fault is partly concealed by making it excessively 
alkaline; it is then corrosive, and attacks and destroys tbe 



skill, coloring matters, and woolen and silken goods. 
Analysis reveals the priwence of tbe decomposition products 
of the latter in the wate- in which they have been washed. 
Silicale of soda with fecula is far the most injurious adulte- 
rant of soap, and it is also the one most usually employed. 
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Almost all commercial soaps contain it. Silicate of soda in 
small quantity does not alter the appearance of the soap; 
but it is decomposed when used, and silica is deposited in 
the fiber of the flax or cotton, and cannot be removed, rap- 
idly destroying the tissues. Silk and wool are also attacked, 
and made more liable to be destroyed by alkalies. Water 
in which silk and wool have been washed with this soap con- 
tains considerable quantities of sulphur and ammonia result- 
ing from the decomposition of the material. According to 
Dr. Volil, linen and cotton cloths thus treated look, under 
the micro.scope, like worn fabrics — the fiber destroyed and 
the surface covered with a nap. Franklin said good bar- 
gains are sometimes ruinous. This is particularly true of 
soaps. Low-priced samples are never cheap; a larger quan- 
tity must be used to cleanse an equal amount, and fabrics 
are far more rapidly destroyed." 
* *% * m 
AlCESICAK nn)TTSTBIES.-iro. 2. 

BT BA]ai.TON S. WICKB. 
THE UTILIZATION OP GBAPHITB. 

The works of tbe Dixon Crucible Co., at Jersey City, are 
interesting and curious. Established something more than 
half a century ago, the company has had a long and success- 
ful career, never falling behind in the march of improvement, 
but always prompt to adopt new methods for improving tbe 
products of industry and cheapening production. 

The late Mr. Joseph Dixon was the originator of the pres- 
ent method of making crucibles from foliated graphite, and 
tbe establishment is tbe oldest and largest in tbe world of its 
kind. 

Graphite, or what is commonly called plumbago or black 
lead, has long been known to possess wonderful properties, 
but tbe Dixon Company has been mainly instrumental in 
familiarizing the public with its great value in tbe mechanic 
arts. It was also the first to prepare tbe mineral in salable 
form for special uses. Resisting all acids and alkalies, and 
passing almost unhurt through a fire that will melt nickel, 
graphite is destined to act a prominent part in the industries 
I of the world. It is the softest of all known minerals, a good 
I [Continued on pay«34.] 
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OVEB-BXKBITY OF FOFULATIOH IH CITIES. 

The great and growing question as to the dangers, both to 
life and health, that result from an overcrowding of the pop- 
ulation in large cities, has lately received a new treatment at 
the hands of the learned Dr. Parr, by the labors of whom the 
subject has been reduced to a science of almost mathemati- 
cal exactness. In a paper entitled " Density or Proximity 
of Population, its Advantages and Disadvantages," recently 
presented to the Congress at Cheltenham, England, by this 
excellent authority, the statistics shown are somewhat start- 
ling, and put forth in such a way as to prove exceedingly 
interesting and instructive. Dr. Parr's principle is this 
"Observe the effects of the population-density; as a rule, 
the greater this density the shorter the duration of life; and 
this life-duration is seen to follow a ratio appreciable by sim- 
ple arithmetic." 

That man by his very nature is gregarious in his habits, 
and that, following the dictates of his nature, it is his wont 
I to congregate in dense communities, is a fact so well known, 
'' and one that has been so often commented upon, as to ap- 
pear trite in its repetition. We cannot, perhaps, expect to 
accomplish much in the way of changing his habits in this 
respect by moral suasion, the best we can do being to exhibit 
, the results that modern science has arrived at in its investiga- 
tions of the subject of overcrowding, not so much to the suf- 
ferers themselves from this state of things,as to the authorities 
whom tliey have elected to look after their welfare. The 
gist of the matter is given by Dr. Parr in the following 
words : " The nearer people live to each other the shorter 
their lives are," and the relations of this proximity to the 
i duration of life are ascertained to be as follows : 

"In round numbers, where we stand on an average 400 
feet off from each other, we live on an average 50 years; 
where we are 300 feet off, we live 40 years ; where we come 
within 60 feet of each other, we live but 30 years; and where 
we are but 20 feet off, we live but 25 years. It does not 
seem likely that by extending our interspace beyond the 400 
feet we could prolong the average of life beyond 50 years ; 
but it is very clear that if we contract the interspace beyond 
the limit of 20 feet we must rapidly reduce the mean of 25 
years to 20, to 15, to 10, and before long, so to speak, to 
nothing. That is to say, there is a certain population -density 
with which, in the ordinary circumstances attending such a 
condition, human life could not be sustained at all; and from 
this melancholy zero there rises a scale of progression, obey- 
ing, of course, a recondite, but intelligible mathematical law, 
whereby we may measure off in a moment, according to the 
number of lives per acre, the number of years of life." 
Again, from Dr. Parr's actual figures we learn that "during 
the decennial period from 1861 to 1870 inclusive, the death- 
rate of certain of the most favorably situated districts of 
England, taken at per 1,000 of the population, proved to be 
17 per annum, 16, and even so low as 15; whereas in certain 
other places it stood at 31, 33, and even 39 per 1,000 per an- 
num. He then tells us that in those cases where 16 died in 
1,000, each individual had to himself, on an average, 4 acres- 
where 15 died, each had 3 acres; whereas where 31 died, each 
had only one tenth part of an acre on an average; and where 
39 died, each had only one one-hundredth part of an acre. 
The writer then goes on to show that, as regards the inter- 
mediate cases, the regularity of the rule is sufficiently pre- 
cise." It further appears that the densest and most unwhole- 
some of the districts in England is Liverpool, where a square 
mile holds no less than 63,823 human beings — an average of 
about one hundredth of an acre to each, or equivalent to a 
space of 12 by 12 feet. Thus it may be readily seen that if 
tlie men, women, and children of the lower order were to be 
placed on a surface of level country, each person being 12 
feet from the next, and if the dirt, destitution, intemperance, 
and disease, coupled, of course, with the toil of tliis class, 
were conditions present in full force, 39 out of 1,000, or say 1 
out of 25, must die annually. In other words, the average 
duration of human life must be as low as 25 years. 

Such are some of the more important of the interesting facts 
given us by Dr. Parr in his valuable paper. The Architect, 
to which we are indebted for an abstract of these conclusions, 
remarks very truly that " no doubt the local circumstances 
of any particular community must always exercise a consid- 
erable influence on the death rate. It is scarcely neces- 
sary to say that it is not so much the crowd that kills, as it 
is the conditions under which the crowd accumulates; the 
conditions of soil and climate, of the contamination of air 
and water, of the disposal of refuse, of food supply, of the 
consumption of strong drinks, and of social character and 
habits in various ways, whether in labor or in idleness." 
While there is no doubt that such conditions as these exer- 
cise a large influence on mortality in large cities, there is also 
no doubt that the death rates in such communities are pretty 
certain indices of the perfection or imperfection of municipal 
arrangements in regard to sanitary matters. 

Without pretending to state the cause, we may call atten- 
tion, in connection with this subject, to the following fact : 
Prom the figures lately published by the German Imperial 
Statistic Office, giving the mortality per 1,000 inhabitants in 
the chief cities of the world, we learn that the death rate in 
the city of New York is about one third greater than that of 
London, and a fraction greater than that of Liverpool, which, 
as Dr. Parr has shown, is the most unfavorable district in 
England. 

^ < » > »■ 

PATENTS IN NEW SOVTH WALES. 

A bill to amend the laws relating to patents has been in- 
troduced in the Parliament of New South Wales. It pro 



vides for the establishment of a patent offlce, the appoint 
ment of k " Patents Officer," and the issuing of patents foi 
inventions, and the publication of the patent specifications. 
Any person may obtain a patent for his invention, giving 
him an exclusive property therein, provided the invention 
has not been in public use in New South Wales for more 
than one year, or has not been patented in any other country 
more than one year. But if any one in New South Wales 
shall have begun to manufacture an article before the patent 
is granted, such person may continue to manufacture and 
sell such article notwithstanding the patent. The life of a 
patent is to be five, ten, or fifteen years, at the option of the 
patentee, the respective. fees being |25, |50, and |75. Tlie 
Government retains the privilege of using any patented in- 
vention on paying to the patentee such sum as the Patents 
Officer may decide to be a reasonable compensation therefor. 
Patents are assignable, wholly or in part, the assignment to 
be registered in the Patent Office. In case of infringements, 
the Supreme Court adjudges damages and costs. 



SUN SPOTS ANB COHMEBCUL CBISES. 

To the numerous explanations that have hitherto been 
given by various writers on commercial topics, to account 
for the present depressed state of trade, there has recently 
been added anotlier — this time from the pen of Prof. W. 
Stanley Jevons, who, in a late number of Nature, treats the 
matter at some length from a scientific standpoint. 

The fact has long attracted attention that commercial 
crises, like the one through which we are passing, are marked 
by a certain periodicity in their, occurrence, and they have 
been associated, not unreasonably, to a certain extent with a 
deficiency of crops, and such deficiencies again have in re- 
cent years been supposed to be in some way connected with 
the " sun spot period." 

Professor Jevons, in his present paper, endeavors to estab- 
lish a direct relation between the latter periods and times of 
trade depression; and, although his studies have not as yet 
allowed him to fix the exact nature of the connection, the 
data that he furnishes exhibit at least some curious coinci- 
dences. After some preliminary accounts of what has been 
done in this field of research, both by himself and others, 
in former years, Professor Jevons says: " It is impossible in 
this place to state properly the facts which I possess; I can 
only briefly mention what I hope to establish by future more 
thorough inquiry. . . . Deferring, however, for" the 
present, any minuter inquiry, I permit myself to assume that 
there were, about the years 1742 and 1752, fluctuations of 
trade which connect the undoubted decennial series of 1711, 
1721, and 1732 with that commencing again in the most un- 
questionable manner in 1763. Thus the whole series of de- 
cennial crises may be stated as follows: 1701 (?), 1711, 1721, 
1731-32, 1742 (?), 1752 (?), 1763, 1772-3, 1783, 1793, 1804-5 (?), 
1815, 1825, 1836-9 (1837 in the United States), 1847. 1857, 
1866, 1878. A series of this sort is not, like a chain, as weak 
as its weakest part; on the contrary, the strong parts add 
strength to the weak parts. In spite, therefore, of the doubt- 
ful existence of some of the crises, as marked in the list, I 
can entertain no doubt whatever that the principal commer- 
cial crises do fall into a series having an average period of 
about 10 446 years. Moreover, the almost perfect coinci- 
dence of this period with Mr. J. A. Broun's estimate of the 
sun spot period — 10 -45 years — is by itself strong evidence 
that the phenomena are casually connected." 

Hyde, Clarke, Wilson, and Danson all argued, 30 or 40 
years ago, that commercial fluctuations must be governed by 
physical causes; but the difficulty that has beset the theory 
is that hitherto no one has been able to detect a clear peri- 
odic variation in the price of corn. Sir William Herschel 
endeavored to do this at the beginning of the present cen- 
tury in his inquiry as to the economic effects of the sun 
spots ; but his facts are too meager to justify any certain in- 
ference. Professor Jevons confesses tliat as yet his own in- 
quiries have been equally without result on this point. 
" The fact is," he says, " I believe that cereal crops, as 
grown and gathered in Europe, depend for their success 
upon very complicated conditions, so tliat the solar influ- 
ence is disguised. But it does not follow that other crops 
in other latitudes may not manifest the decennial period. 
Dr. Schuster has already pointed out in Nature a coincidence 
between good vintages and minima of sun spots, wliich can 
hardly be due to accident. " Now, if we may assume Dr. 
Hunter's famine theory to be true, there is little difficulty in 
explaining the remarkable series of periodic crises which I 
have pointed out." The author goes on to show that the 
trade of Western Europe has always been strongly affected 
by communication with the Indies, several crises being dis- 
tinctly traceable to this cause; thus the crisis of 1878 is 
clearly connected with the recent famines in India and 
China, and these famines are confidently attributed to solar 
influence. He states, then, that it is his present belief that 
to trade with India, China, and other parts of the tropical 
and semi-tropical regions, must be attributed the principal 
fluctuations of European commerce, although the decennial 
fluctuations ought not to be wholly laid to the account of 
Indian trade; it being quite possible that tropical Africa, 
America, the West Indies, and even the Levant are affected 
by the same meteorological influences which occasion the 
famines in India. Thus it is the nations which trade most 
largely with those parts of the world, and whicli give long 
credits to their customers, which suffer most from these 
crises. Professor Jevons sees nothing in liis theory incon- 
sistent with tlie fact that crises and panics arise from other 
than meteorological causes; but when such do happen, tliey 
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seldom, if ever, have the intensity, profundity, and wide 
extension of the true decennial crises. 

The conclusion which the author draws from his specula- 
tion is that "if there is any truth in aU these stin spot 
speculations, there must be a periodic variation in the sun's 
rays, of which the sun spots are a mere sign, and perhaps an 
unsatisfactory one. It is possible that the real variations 
are more regular than the sun spot variations, and thus may 
perhaps be explained the curious fact that the decennial 
crises recur more regufarly on the whole than the maxima 
and minima of sun spots." 

To determine this mooted question, then, he suggests the 
importance of at once undertaking direct observations upon 
the varying power and character of the sun's rays; and to 
this end solar observatories should be established in every 
country where the sun can be observed most free from at- 
mospheric opacity. If from such observations it be found, 
as will probably be the case, that the sun does vary, "the 
time will come when the most important news for the com- 
mercial world contained in the Times will be cablegrams 
concerning the solar power." And he adds that certainly an 
empire upon which the sun never sets cannot wisely neglect 
to keep a watch on that great fountain of energy, since 
" from it we derive our strength and our weakness, our 
success and our failures, our elation in commercial mania, 
and our despondency and ruin in commercial collapse." 



FBOGBESS OF THE SWEDISH ABCTIC EXFEBITION. 

There is a strong probability that the Swedish Exploring 
Expedition, under Professor NordenskjOld, has by this time 
proved the existence of an available northern passage from 
the Atlantic to the Pacific. In 1876 and 1877, Professor 
Nordenskjaid succeeded in reaching the mouths of the Si- 
berian rivers Obi and Yenisei by way of the Kara Sea, a feat 
never before accomplished, thus establishing a new commer- 
cial road to the regions which those streams water. During 
the past summer, the expedition which sailed from Ham- 
merfest, Norway, in July, successfully traversed the Kara 
Sea in the forepart of August, and arrived at Dickson's 
port, at the mouth of the Yenisei, on the 6th. Four days 
later the expedition, comprising two small but strong 
steamers, the Lena and the Vega, began the exploration of 
thehitherto untried sea to the north and east. By August 
20, tlie northernmost point of Asia was passed, and in a 
week more the mouth of the Lena was safely reached. Here 
the steamers parted company, the Lena to ascend the river 
to Yakutsk, the Vega to continue the exploration of the 
Siberian coast, hoping within a few months to reach Japan by 
ths way of Behring Strait. The greater part of the coast from 
the Lena to Behring Strait has already been explored by sail- 
ing vessels, so that the probability of the successful passage 
of the Vega is very great. Should it prove feasible to navi- 
gate those seas even during a few months of each summer, 
the commercial advantage of the new route between Europe 
and Eastern Asia and Western America will be considera 
ble. Besides, it would open up to trade the northern half 
of the vast continent of Asia, by way of the great rivers 
Obi, Yenisei, and Lena. 

Professor Nordenskjold has already shown that trading 
vessels carrying profitable cargoes can reach the north of 
the Yenisei in August and September, and return with 
marketable freight before the Kara Sea is closed by ice. 
Should the entire route by way of the Arctic Sfea prove prac- 
ticable, the summer voyage from Europe to the East would 
be shortened about one fourth; but that advantage would be 
offset by the disadvantage of being closedby ice ten months 
in the year. 

In any case the new Siberian regions opened up are likely 
to prove of great benefit to Europe, both in furnishing large 
supplies of food stuffs and raw materials, and in offering a 
market for manufactures. Siberia has made enormous pro- 
gress in material development during recent years, and im- 
proved trade connections would give a great impetus to the 
new settlements. Fortunately American manufactures are 
highly esteemed in Siberia; and if a proper effort is made a 
large share of the new trade may fall to us. On the other 
hand Siberia is likely to become a serious rival to us as a 
producer of breadstuffs. Vast regions there are admirably 
suited for the cultivation of grain; and they will make 
themselves felt in the markets of the world as soon as means 
are provided for transporting the crops cheaply. 
■ * I « I fc ■ 

THE TBASEHABKS QTTANSABT. 

The attempts to better the law of trademarks by statutes 
have evidently muddled the subject. A Maryland judge 
has pronounced the law of Congress unquestionably consti- 
tutional; and jurists will generally agree that, if it is so, it 
has superseded State laws. But a Wisconsin judge is just 
as clear that the National law is a nullity; and one conse- 
quence of this decision, if sustained, would be that State 
laws are revived. Meanwhile the manufacturer cannot know 
under which law to act. 

Before either law was passed courts of equity had built up 
a somewhat vague yet eflicient system for perfecting the 
peculiar labels, unique designs, characteristic names, and 
fancy catchwords adopted by various manufacturers and 
dealers. Every producer of an article generally known to 
be good sets a value on the trademark with whicli it has be- 
come associated in the public mind, and will resist the em- 
ployment of it by his competitors. The courts have sus- 
tained the.se claims; not so much, however, in the view that 
a trademark is property, as upon the ground of protecting 
the public from imposition. Any man may make and sell 



cologne or cocoa oil, pencils or piano-fortes, shawls or shirts ; 
but if he sells them under the names and characteristic 
labels of old and distinguished dealers, the public are liable 
to be deceived. For the sake of the public the courts will 
stop such imitations by injunction, and if doing so also pro- 
tects a meritorious manufacturer in the slowly-acquired 
reputation of his wares, so much the better. This was the 
old equity doctrine of trademarks. But it was a long and 
diflicult inquiry, in many of these cases, which of the rivals 
was first in the use of the disputed name or emblem. To 
relieve this difficulty, to supply proof of the original owner- 
ship and use, is a leading object of the trademark statutes. 
Such statutes have been passed in England, by the Legisla- 
ture of New York, and by Congress. They enable a dealer 
when he first adopts a trademark to register it as his own; 
ana having done this, he can at any time appeal to the pub- 
lic record to establish his priority of design. Conversely, 
any one proposing to adopt a trademark can ascertain froin 
the record whether the same design has been appropriated. 
j Our people have little concern with the English law; it is 
I the confusion between State and National laws which needs 
! remedy. The first National law appeared in 1870, as one 
chapter in a newly enacted revision of all the laws pertain- 
ing to patents and copyrights. This juxtaposition of sub- 
jects gave the impression that the law rests upon the power 
of Congress to secure to authors and inventors the exclusive 
; right to their respective writings and discoveries. And now 
the objection is made that a trademark is not a writing or a 
discovery, and its designer is neither an author nor an in- 
ventor. Therefore the Taw is unconstitutional. 

The objection is forcible, but an answer is offered that 
trademarks pertain to commerce, and that Congress has 
power to regulate commerce. Opponents of the law reply 
that it is commerce among the States which Congress may 
regulate, wliile trademarks belong primarily to domestic 
^ commerce, which Congress cannot control. Friends of the 
law contend that the National Government may make treat- 
! ies, and treaties may properly stipulate for mutual protection 
' of trademarks of subjects of one government within 
the dominions of another, and therefore Congress may pass 
' a general trademark law as incidental to enforcement of 
j treaties. And so the discussion slowly proceeds, with the 
j effect of creating the dilemma that claims founded on either 
law may, at any moment, be adjudged invalid. For the 
[power of Congress, if it exists, is exclusive; if it is dis- 
proved, then and then only are State laws operative. The 
I New York Tribune, from which we select the above, con- 
cludes with everybody else interested in the matter, that the 
subject deserves early and final determination. 



HOW TO TTTILIZE OLD FBIHT CANS. 

Perhaps one of the most appropriate uses of an old fruit can 
that can be devised is to make it contribute to the growth of 
new fruit to fill new cans. This is done in tlie following man- 
ner : The can is pierced with one or more pin holes, and then 
sunk in the earth near the roots of the strawberry or tomato or 
other plants. The pin holes are to be of such size that when 
the can is filled with water the fluid can only escape into 
the ground very slowly. Thus a quart can, properly ar- 
ranged, will extend its irrigation to tlie plant through a pe- 
riod of several days; the can is then refilled. Practical trials 
of this method of irrigation leave no doubt of its success. 
Plants thus watered flourish and yield the most bounteous 
returns throughout the longest droughts. In all warm local- 
ities, where water is scarce, the planting of old fruit cans, 
as here indicated, will be found profitable as a regular gar- 
dening operation. 



SENATE BUI 300.-SECTI0N 2. 

In all discussions of patent rights with reference to Mr. 
Wadleigh's bill for the amendment of the patent law, it is 
needful to bear in mind the broad principle that Congress is 
empowered by the Constitution to grant to inventors the 
" exclusive " right to the manufacture and sale of the article 
or process patented. The right is limited in time, but it 
cannot be limited in scope. In other words Congress has 
no power to come between the patentee and his invention, 
to say what he shall do with it. Whether this provision of 
the Constitution is wise or not is beside the question. In 
our opinion it is eminently wi.se-, but wise or foolish, there 
it stands, and can be got rid of only by an amendment of 
the Constitution, not by any change in the wording of the 
patent law. 

The fatal objection to Section 2 of Mr. Wadleigh's bill is 
that it undertakes to limit the scope of the patentee's right. 
It provides that if the patentee chooses for any reason to 
share his right with A and B, giving them a license to use 
his invention or discovery, C, D, and all the rest of the al- 
phabet may come in and enjoy the privilege on the same 
terms. Still worse, if the patentee elects to retain the en- 
tire control of his invention, his purpose may be thwarted, 
the penalty for the infringement being a license lee " deter- 
mined from all the evidence in the case." 

The purpose of the American patent law is to encourage 
the advancement of the useful arts through invention and 
discovery. Its object is to Induce men to study and experi- 
ment and invent; and it seeks to accomplish that object by 
the hope held out to the inventor that by the enjoyment of 
the exclusive right to the manufacture and sale of a pat- 
ented invention he will stand a better chance of gaining a 
fortune than would be otherwise possible. Once secured a 
patented invention is property, to be respected as other pro- 
perty is. The Constitution provides that during the life of 



the patent the owner of it shall be free from dictation or in- 
terference; so long, of course, as he uses it without direct 
injury to himself or others. In other words, his right is as 
exclusive as his right to a horse or a gun, or a house that 
he has reared or bought or made. 

What would be thought of the wisdom of a legislative 
body which should enact a law to the effect that in case A 
lends his horse to B, for friendship or hire, any other man 
might use the horse on the same terms? Or in case A 
should decline to lend his horse, B's unauthorized use of 
the animal would be punishable only by the payment of the 
customary license fee of the livery stable? Similarly if A 
allows B to plant a potato patch in the corner of his farm, 
the whole farm shall be laid open to invasion on the same 
terms? Or if C wants to occupy a room in D's house he 
shall be allowed to do so on payment of such rental as some 
one else shall decide to be suflicient? 

Is there any less absurdity or injustice in making parallel 
provisions with respect to invasions of patent rights? 

As a rule it may be said that the work of inventing a 
novel and useful device is less arduous and costly than the 
work of introducing it. As a rule, too, the inventor is very 
apt to be without the means needful to develop and intro- 
duce an invention so as to make it pecuniarily profitable. 
Accordingly very favorable terms may well be offered to 
the first to take hold of and work up a new invention. The 
risks are great, and the promise of ultimate profit should be 
correspondingly great. Would any cautious business man 
be willing to assume such risk if he knew that when the 
profitableness of the invention came to be successfully de- 
monstrated, any one else could step in and use the perfected 
invention at no greater risk than the payment of a license 
fee? 

The great trouble with the framers of devices for facilitat- 
ing the invasion of patent rights, like this second section of 
Mr. Wadleigh's bill, arises from their proneness to forget 
the grand purpose of the American patent system — the ad- 
vancement of the useful arts by the encouragement of inven- 
tion — and the not less vital point that the only means for the 
attainment of that end contemplated by the framers of the 
Constitution was the recognition of the inventor's exclusive 
right to the control of his invention or discovery during the 
period for which the patent should be granted. 

It would no doubt be very pleasing to such as are or de- 
sire to be infringers upon patent rights, to have the inven- 
tor's exclusive right laid open to invasion. But the patent 
law was not framed to meet the wants of infringers, and 
Congress has no constitutional power t-o alter it in their 

favor. 

^ I » I » 

BOILEB I'EEDEBS FOB LOCOMOTIVES, ETC. 

Among the improved appliances in this line proven by 
practical tests to possess superior merit, the Hancock Inspi- 
rator may be especially mentioned. The company's business 
announcement will be found in our advertising columns. 
The performances of this apparatus are in some respects re- 
markable. E. Howard & Co., the well known watcli and 
clock makers, have one in use which they say draws the 
water from a driven well, some 75 feet distant, and a per- 
pendicular lift of 20 feet, and also forces the water, when 
needed, 70 feet up into a tank at the top of the building. 

For locomotives they are especially useful. Mr. James K. 
Taylor, master mechanic of the Old Colony Railway, states 
that every one of twenty-three of these feeders, now in use 
on the locomotives of the above company, is giving great 
satisfaction. Not one has had to be taken off for repairs. 
They supply all the water required by the engines, are found 
more reliable and economical than any pumps, which latter 
they do not hesitate to remove. They are more positive in 
working, less liable to clog, have greater range than any 
other device, and require less attention from the engineer in 
working them. Practical indorsements of this sort are 
worthy of the highest consideration. 



An Economical Engine. 

A compound condensing pumping engine, erected for the 
Buffalo (N. Y.) High Service Water Works, by the Holly 
Manufacturing Company, of Lockport, N. Y., recently 
tested under the supervision of Professor Greene, President 
of the Troy Polytechnic Institute, developed a duty of 80,- 
489,638 foot pounds per 100 lbs. of coal. Following are the 
elements of the test: 

High pressure cylinder, 1, diameter, inches 25' 

Low pressure cylinders, 3, diameter, inches 25' 

Double-acting pump cylinders, 4, diameter, in.. . 15-5 

Length of stroke of each cyJinder, inches 33- 

Total number of revolutions 25,650 

Duration of test 20h. 15m. 

Revolutions per minute 21-12 

Piston speed per minute, in feet 106-16 

Pressure on water gauge, in pounds 4676 

Pressure from reservoir supply, to be deducted 

in pounds 5 58 

Actual water pressure, or load on the pump, in lbs. 41 -18 

Coal consumed, no deductions, pounds 5,400 

Steam pressure, pounds 61 5 

Vacuum, inches 36-5 

Temperature of injection water to air pumps, de- 
grees, Fah 48- 

Temperature of water in hot well, degrees, Fah. . 92- 

Temperature of feed water to boilers, deg., Fah. 170- 
Air pumps, two single acting, diameter, 24 in. 

stroke, 30 in. 
Suction and discharge pipes, diameter, 24 in. 
Fly wheel, diameter, 12 ft. 4 in. ; weight, 7 tons. 

Duty in foot pound.s, per 100 pounds of coal 80,489,638 

This engine is similar to that described in the Scientific 
Ambrican, vol. xxxix., p. 95, and in Supplement No. 140. 
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A raaminotli Farm. 

A correspondent of the Troy Times, traveling in Dakota, 
writes from Fargo, a town, he says, now only eight years 
old, containing 6,000 inhabitants, describing the cultivated 
farm of William Dalrymple, containing an undivided estate 
of 50,"00 acres, extending 12 miles along the fertile bottom 
lands of a most beautiful river, and then back into the in- 
terior 11 miles more, the whole covering an area of over 30 
square miles. 

Of this, 30,000 acres were last year sown in wheat, which 
has yielded 850,000 bushels as reward for the husbandman's 
toil. The soil of this Red River farm is peculiarly rich, and 
adapted to the production of just the cereal cultivated. The 
upper surface is an alluvial deposit of great fertility, under 
which is a deposit of marl, containing in large quantities 
the phosphates and silicates needed in the formation of the 
berry and the stalk of wheat. 

Of course it would be impossible to operate such a farm 
from one headquarters, so the land is apportioned into sub- 
divisions of 3,000 acres each, every one of which is presided 
over by a superintendent, who is under the direction and 
orders of the owner. Each chief overseer has a nice house, 
in most cases handsomely fitted up, and finished, in several 
instances, in most excellent taste. Near the superintend- 
ent's house is the hands' boarding-house, where all the har- 
vesters board. Back of these buildings are located the gran- 
aries and stables, and, a little further removed, the machine 
shops, engine rooms, and windmills. All the buildings fol- 
low a plain but quite attractive style of architecture, and 
answer every purpose intended. Each suhdivi.-ion has the 
same set of buildings, and is operated in quite the same 
way. 

To run the farm it requires the services of 450 men and 
over 300 horses and mules; to keep the accotints, 3 book- 
keepers and 2 cashiers are kept constantly busy. Water is 
pumped by windmills several miles back into the interior 
from the river. 75 Wood's reapers and binders are used in 
the harvest, and pile up yellow sheaves at the rate of 1,000 
acres per day. During the entire harvest season last year 
they were retarded only one half day by inclement weather. 
The grain is separated from the straw by 18 steam thrashers, 
which puts it in the bins at the rate of 1,000 bushels per 

day. 
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BTBAUB'S SCEEITTrFIC OBAIN HIIX. 

We give herewith engravings representing in different 
views a mill for grinding grain, middlings, minerals, and 



^Continued from first page.) 
conductor of heat and electricity, the purest carbon known 
next to the diamond, and is capable, the manufacturers 
claim , of being divided finer than any other known substance. 
Its proper color is that of a darker shade of fractured steel. 
Its best known use is for pencils, and the next is, perhaps, 
for crucibles and refractory mixtures, and then as a conduct- 
ing coating for galvano-plastics. Its unchangeable character 





Fig. 2.-8TBATTB'B^ HILL OPEN. 



THE BAILBOAB, WITH BXnTOLES OF FEKCII.S. 

and smoothness have attracted much attention to it as a 
lubricator. The use of graphite for lubricating is not new. 
It was used for that purpose more than 200 years ago ; but the 
want of a pure article prevented its adoption to a large ex- 
tent. Within the past few years the Dixon Company have 
taken the matter up in earnest, and have succeeded in pro- 
ducing graphite of purity and free from grit, at a price that 
must bring it very largely into use for lubricating. Its well 
known properties have caused many persons to mix it with 
oil or grease or apply it dry to journals, and their disap- 
pointment has caused them to condemn the article, the 
graphite being of inferior quality. The brand of graphite 
prepared by the Dixon Company, known as the " Perfect 
Lubricator," has cured, it is stated, the step of a mill of 
heating when every other tried means had failed. 

A grease is now being prepared by the company, for use 
in mills and for railroads, steamboats, cylinders, gearing, 
bearings, slideways, etc. The company has named the arli- 

'cle "Dixon's Everlasting Graphite Grease." For this 
grade of graphite the company was awarded the gold medal 
at the Paris Exhibition of 1878. 

The most interesting mechanical processes in tlie Dixon 
Works are to be found in the Pencil Department, which is 
illustrated on our first page, the large engraving showing 
the several operations of making the leads, gluing the pencil 
strips, and bundling the pencils. Tlie smaller cut shows the 
machine for shaping the pencils. The graphite is divided 
as finely as mechanical means will permit, and is then floated 

! through several tubs or vats, placed one above the other; the 



coarsest of the particles will settle in the first vat, the next 
coarsest in the next vat, and so on till the finest have lodged 
in the last, or lower vat. 

A very smooth, blue clay is dissolved in the upper vat, 
and floated in the same manner, the finest being gathered in- 
to the lowest vat. The finest clay and the finest graphite 
are mixed together for the finest pencils. The proportion of 
clay determines the grade of hardness of the pencil when 
finished, the more clay the harder the "lead." After the 
materials are mixed together the plastic mass is placed in a 
"well." A screw press follower presses the material out 
through a hole in the bottom of the well, when it colls up 
like a thread under the machine, so that it may be handled 
like a skein of yarn. 

It is then straightened out in lengths, dried, placed in a 
crucible, and submitted to a high heat and baked like earth- 
enware for some hours. The " leads " are then strung 
enough to be handled like knitting needles. The cedar 
boards are sawed into suitable lengths and of a width for 
six pencils. They are run through a machine that planes 
and grooves them on one side, nimble fingers place the lead's, 
the two halves or boards are glued together, and they are 
ready for the shaping machine. The little blocks enter at 
one side of the machine, and the pencils fall into a basket at 
the other side at the rate of 216 per minute. An ingenious 
contrivance counts them. On leaving the shaping machine 
the pencils are about as perfect as woodwork can be made, 
I They pass thence into the finishing room, where they are 
I varnished and finished in any desired color, stamped with 
, the title and grade and packed in boxes for sale. Eighty- 
': six thousand pencils per day are now passing through the 
I works, made throughout by machinery, and claimed to be 
more perfect than is possible by hand labor. 

The Dixon Company not only produced its own ma- 
chinery for the manufacture of the pencils, but maintained 
the idea of originality by adopting a system of stamps for 
the different grades. The whole system of pencil manu- 
facture is, in the Dixon Company's works, original and in- 
teresting. The machines are mainly automatic, but very 
simple. The finest grades of pencils for artists and draughts- 
men are manufactured by this firm. The company are the 
only pencil manufacturers, we believe, that were awarded a 
gold medal at the Paris Exhibition. 
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A Canadian Gold Bllne, 

Dr. Laflamme, of the University of Laval, Quebec, favors 
us with a photograph, natural size, of a nugget of pure gold. 



paint, whicn is known as Straub's Scientific Grain Mill. It 
is claimed by the manufacturers of this mill that burr stones 
revolving in a vertical plane are more effective than hori- 
zontal stones of double the diameter, running very light and 
steady and grinding faster and cooler than ordinary stones. 
The principal requirements in a mill of this character are 
to have the parts accurately fitted and rigidly held in po- 
sition ; to have a ready means of taking up wear, and to 
have it so simple that it can be readily understood and man- 
aged by any one likely to require such a mill. The manu- 
facturers of the scientific grain mill claim to have met these 
requirements. Fig. 1 is a perspective view of the mill, giv- 
ing a good idea of its external appearance. Fig. 3 shows 
the mill opened, with the bar between the stones which is 
employed to lift them from the casing and place them in 
position for dressing, as shown in Fig. 3. 

This mill has a silent feed and is adapted for grinding 
wheat flour; regrinding middlings; grinding corn, oats, and 
feed; and it may be used for grinding minerals, gold quartz 
rock, slate rock, fire brick, dyewood, bone, cochineal, 
foundry facing, and whatever can be ground by French 
buir stones. It is especially adapted to farm and planta- 
tion use, as the smaller size may be driven by hand or horse 
power. 

Further particulars may be obtained by addressing the 
manufacturers, Messrs. A. W. Straub & Co.. 3331 Wood 
Street, Philadelphia, Pa. 
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weighing 38 ounces, lately found In the gcfld mine worked 
by Messrs. L. Salntrouge & Co., in Bcauce County, near 
Quebec. The mines are said to be very rich, two weeks' 
work having furnished 150 ounces of gold; number of men 
employed not stated. The means employed, however, are 
described as of the most primitive character. The gold is 
found in bowlder clay underlying glacial drift, also in quartz 
accompanying the clay, but not in large quantities. 



Fig. l.-BTBAUB>B BCIENTIPn; OBAIN aUL, 



Recent EoKineerlng Inventions, 

An improvement in Methods of Connecting Sputs to Boil- 
ers has been patented by Mr. John Trageser, of New York 
city. This invention consists in a sput formed with an an- 
nular recess or cavity around its body, into which recess the 
edge of the opening in the boiler is calked and the joint af- 
terward brazed 

Mr. George Elliott, of New York city, (P. O. Box 33;:6), 
has patented an improved Paddle Wheel, the paddles of 
which are so constructed as to diminish the velocity of the 
middle portion of the current of water set in motion by the 
paddles, in order that the remaining portion of the said 
water may be made efficient, and the combined action of 
the different parts of the paddles upon the water may be 
more effective for the propulsion of the boat. The paddles 
are made in the form of rectangular parallelograms, and 
have elliptical apertures through the middle. 
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THE COLUMBIA BICYCLE. 

The bicycle furor which pervaded this country and Europe 
>i few years ago has subsided into a solid interest in this means 
of locomotion, which is much more noticeable in England 
than in this country, although the bicycle is now very po- 
pular here, and is daily becoming more so. It has arrived 
at great perfection, and is constructed more scientifically 
than formerly It is of great practical utility as well as a 
rational means of amusement. It is, in fact, 
an ever saddled horse that eats nothing and 
requires no care. 

Undoubtedly the most perfect bicycle now 
made is the " Columbia," manufactured by 
the Pope Manufacturing Company, of 87 
Summer street, Boston, Mass. This machine, 
which is shown in our engraving, has a steer- 
ing head which is one solid forging. The 
backbones, which are made of steel, are large, 
light, strong, and rigid. The spring is at- 
tached by a joint to a small plate sliding on 
the backbone. The wheels are of the spider 
pattern, with steel V shaped fellies, with 
forged steel hubs, hardened in bearing 
parts. The back wheel and pedals run on 
coned bearings, one being adjustable, and are 
made so as to prevent the admission of dust 
and dirt. The front wheel bearings are coni- 
cal and well hardened, and fitted with coned 
fastenings of India rubber, 1 inch on the front 
snd ;'4 inch diameter on the back wheel. 

In the modern bicycle the seat is placed 
almost directly over the center of the front 
wheel, by which means a much larger wheel 
can be ridden, thus gaining in speed and 
making the act of propelling it more like 
walking, instead of pushing with the feet as 
in the velocipede, which is tiresome and in. 
jurious to the rider. Although our bicyclists 
have had very little experience compared with 
EnglLsh riders, yet some long distances worth 
mentioning have been made. On November 
27, 1877, Mr. A. D. Chandler rode from Leominster to Bos- 
ton, a distance of 40 miles, in 4 hours. May, 1878, Russell 
Sliiirp and John Storer, from Boston to Newport, R. I., 72 
miles, in 13 hours, including stoppages. Actual riding time, 
10^1^ hours. August, 1878, H. E. Parkhurst rode from Clin- 
ton to Boston, 44 miles, in SJj hours, without a stop, making 
the distance from South Framingham to Boston, 20J^ miles, 
in 2 hours. Has also ridden from Boston to Natick and re- 
turn, without a dismount, 36 miles in 3}{ hours. ^ October, 
15, 1878, E. W. Pope and'F. 8. Jaquith rode in the suburbs 
of Boston, 77 miles in 11 hours, including stops. After 
having ridden 60 miles they made the distance from Welles- 
ley to Newton, over 7 miles, in 38 minutes. October 19, 
ls78, G. R. Aga.ssiz, on the Chestnut Hill road, traveled one 
mile in 3 minutes 21^^ seconds, winning the Boston Bicycle 
Club Gold Medal. E. Costen and F. Smythe, September 2, 
1876, on a turnpike road, made 205 miles in 22 hours: 

We give a record of some professional and amateur bicy- 
cle runs made in England: 

Quickest professional times — October 2, 1876, J. Keen, 
Molineaux Grounds, madel mile in 2 min. 56 1-5 sees. Same 
party, December 8, 1876, Lillie Bridge, made 10 miles 
in 33 minutes. Same rider, on same date and place, 20 miles 
in 1 hour 5 min. 34 sec. The same, October 9, 1876, Lillie 
Bridge, 50 miles in 3 hours 6 min. 45 sec. October 19, 1874, 
D. Stanton, Lillie Bridge, 106 miles in 7 hours 
58 min. 54 sec. The same, March, 1878, Ag- 
ricultural Hall, London, 1,000 miles in 6 days. 

Quickest amateur times — T. T. East, Lillie 
Bridge, 1 mile in 2 min. 56 sec. September 
11, 187.1, W. Tylerson, Lillie Bridge, 10 miles 
in 34 min. 40J^ pec. May 15, 1876, Hon. 1. 
K. Falconer, Cambridge University Grounds, 
50 miles in 3 hours 20 min. 37 sec. June 10, 
1878, F. E. Appleyard, turnpike road, Bath 
to London, 100 miles, in 7 hours 18 min. 55 
sec. Stanley Thorpe, turnpike road from 
London to York, 105)^ miles, in 23}>^ hours. ^^ 
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£A8ILY MADE PHYSICAL AFFABATTTS. 

BY GEO. H. HOPKINS. 

But for the glass in the doors which im- 
prison the physical apparatus in many of our 
in.stitutions of learning, students would have 
little idea of the form or construction of the 
instruments, so many of which are now made 
for illustrating scientific principles, but 
which, alas! are doomed to eternal rest. 
Through fear of accident; through lack of 
confidence in their own ability to properly 
conduct experiments; or through indisposi- 
tion to perform more than the absolutely ne- 
cessary work, teachers too often ignore prac- 
tical demonstration and permit students to 
rely on knowledge conveyed by text books, 
many of which are full of errors, while others 
lack that clearness, thoroughness, and con- 
ciseness which are necessary to a ready com- 
prehension of the principles taught; in fact 
they are generally full of instruction on every 
point excepting the very one upon which in- 
struction is most needed. There is scarcely a 



principle in physics that may not be easily demonstrated by 
experiment, and in the majority of cases the apparatus may 
be extemporized. To the young, one of the most interest- 
ing and instructive instruments is the air pump, as with it 
much that is daily seen and experienced may be explained. 
The engraving shows in perspective in Fig. 1, and in sec- 
tion in Fig. 2, an air pump which may be readily made. 
The base. A, is a perfectly plain board, 8 inches wide, 15 




THE COLUMBIA BICTCLE. 

inches long, and 1 inch thick. A 3-8 inch hole is bored hsn- 
gitudinally through the center, and near one end, two 1-16 
inch holes are bored into the longitudinal hole at a, 3-4 inch 
apart. Another 1-16 inch hole is made at b, and another one 
at c. The board may be of any well seasoned wood that is 
not liable to warp. After boring 
it should r^eive several coats of 
good alcoholic shellac varnish on 
all sides and in the holes. When 
the last coat is applied a 6 inch 
disk, J, of elastic packing rub- 
ber, having a small central aper- 
ture, and which has previously 
received a coat of the same kind 
of varnish, is placed varnish side 
down upon the board with its 
central aperture coincident with 
the hole, c, in the board, and it 
is kept in positicm under .slight 
pressure until the varnish dries, 
which will tiike a considerable time (a day or so), being 
confined between the two surfaces. To the base. A, 
two wooden standards, B, are secured, each 6 1-2 inches high 
and about 2 inches wide at the narrower end and 1-2 inch 
thick. They are two inches apart and are connected at the , 
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top by a cross piece, C. The base, A, standards, B, and cross 
piece, C, should be fastened together with long screws. The 
pump barrel, D, is a piece of glass tubingl 12 inches internal 
diameter, and 6 inches long. A piece which is as nearly 
trtje and straight as possible should be selected. It may be 
cut from a long piece by turning it in a heated loop of heavy 
iron wire, which half encircles the tube. The tube should be 
turned back and forth at first until it begins to crack, when it 
should be turned slowly in one direction 
until it cracks entirely around. If the ends 
need to be squared up they may be readily 
ground upon an ordinary grindstone, or by 
moving it with a gyratory motion upon a slab 
of glass having on its surface some coarse 
emery and water. A piece of mandrel drawn 
brass tube will answer as a barrel equally as 
well as the glass tube. 

The lower end of the pump barrel rests 
upon a soft rubber disk, E, and a ring of the 
same material is placed between the cross 
piece, C, and the upper end of the barrel. 
The rubber disk, E, has an oblong aperture, 
also a small circular one, as seen in Fig. 5. 
The oblong aperture is placed over the right 
hand hole at a; the small aperture over the 
left hand hole. 

A disk, F, Fig. 4, of hard rubber, brass, or 
other suitable material, having its edge 
grooved, and having two small apertures (1-16 
inch) which coincide with the holes at a, is 
coveied on its under side with oiled silk, 
which is drawn over its edges and fastened by 
a stout thread wound in the groove. Two slits 
are cut in the oiled silk, one upon each side 
of the right hand hole, making a valve which 
works in the little chamber formed by the 
oblong hole in the packing disk, E ; the oiled 
Bilk is removed around the left hand hole. 
The upper valve, which is shown in Fig. 3, 
consists of a strip of oiled silk, which covers 
the left hand hole and is fastened by a thread 
around the edges of the disk, as in the other case. 

The disk, F, is placed upon the packing disk, E, and 
secured by four small screws that pass through both into 
the base. 

The piston, H, consists of two disks of wood, which have 
been soaked in melted paraffin to prevent them from ab- 
sorbing moisture. The lower one nearly fills the barrel; 
the upper one is small enough to receive between it and the 
barrel a leather packing, which is turned upward in the 
same manner as the packing of an ordinary cistern pump. 
The piston is fastened to the end of the wooden piston 
rod, I, by means of a long wood screw. The piston rod 
passes upward through a hole in the cross piece, C, and 
is provided with a suitable handle. 

A rubber stopper is forced into the longitudinal hole in 
the bed to a point between the two holes at a, and another 
rubber stopper closes the opposite end of the hole. An oiled 
silk or flexible rubber flap or valve covers the hole, 4. The 
piston should be greased with lard. By adding to the piston 
a second packing turnc^d downward the pump may be used 
for the compression of air. 

Any of the experiments performed with other air pumps 
may be repeated with this. A bottomless glass jar is shown 
in the present case upon the soft rubber disk, J. It has a 
thin piece of elastic rubber stretched over its mouth, and 
tied when the air is exhausted. Extci r.al air 
pressure forces the elastic rubber downward. 
By substituting a piece of bladder for the rub- 
ber, it will burst with a loud report. By 
placing the hand over the mouth of the jar 
and exhausting the air, the fact that the air 
has weight will at once be realized. 

A strong common fruit jar may be used as a 
receiver, and to insure a perfect joint with the 
rubber disk, a packing ring of very soft rubber 
may be interposed between the mouth of 
the jar and the rubber disk, J, and in any 
case the rubber disk and whatever is placed 
on it should be greased with lard to make a 
joint. 

The fountain in vacuo requires no expen- 
sive apparatus. All that is needed is a small 
tube or jet, which may be either of metal or 
glass, a piece of stiff rubber tubing, and two 
good corks or rubber stoppers. One of the 
corks is inserted in the bottle and the jet is 
inserted in the cork, the rubber tube is slipped 
over the outer end of the jet tube and is fitted 
to a hole in the second cork, as seen in 
Fig. 6. 

To exhaust the air from the bottle stop the 
hole, e, insert the cork that is on the end of the 
rubber tube in place of the stopper in the end 
of the bed. Work the pump, and when the 
air is exhausted bind the rubber tube, as in- 
dicated by the dotted lines, so as to close it; 
raise the valve from the hole, b, to admit air 
to the passage in the bed, and remove the 
cork on the rubber tube from the hole in the 
bed, and dip it in a vessel of water, at the 
same time allowing the rubber tube to 
straighten out. 
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To illustrate the principle of the Magdeburg hemispheres, 
make a ring of wood a little larger than a tumbler top, soak it 
in melted parafiSn, attach to each side a packing ring of very 
soft rubber, fasten m one edge a piece of rubber tubing, 
which communicates with the interior of the ring; placemen 
each side of the ring a tumbler with its mouth in contact 
with the packing ring; exhaust the air as in the case of the 
fountain bottle, and prevent its re-entrance by bending the 
tube short. The tumblers will press so firmly upon the 
ring that it will be difficult, if not impossible, to separate 
them from it. 

It is not necessary to enumerate here the many interesting 
experiments that may be made with an air pump, as most 
of them are well known. If the construction of the pump 
has been made so simple as to enable the young readers of 
the Scientific American to construct one, the object of 
this article will have been attained. 
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THE LTTBAY CATEBN 



BY H. C. HOVT5Y. 



The marvels of this cave, lately opened in Page County, 
Va., have been made widely known through the columns of 
the New York Herald. Especial credit is due to Major A. 
J. Brand and J. J. Collins, C.E., for their graphic accounts, 
which have less of fancy and more of truth than commonly 
characterize the reports of enthusiastic explorers. We 
confess, however, that at first we were skeptical, and that 
our doubts have only been removed by an actual survey. 
And now, having gone through every avenue, hall, gulf, 
and gallery, and enjoying excellent opportunities for com- 
parison with other caves elsewhere, we add our testimony 
that Luray Cavern may be safely counted among the chief 
wonders of the world. 

The object now arrived at is to classify and explain phe- 
nomena, rather than to describe what is merely grotesque or 
beautiful, unless the ends of science may be thus promoted. 
Many of the things to be considered are so novel and or- 
nate that any statements of their peculiarities, however cool- 
ly made, must seem Uorid and overdrawn to persons not 
familiar with cave scenery. 

A cursory glance at the geology of the region will aid us 
in handling our subject. The official surveys are meager, and 
we had to rely chiefly upon such observations as could be 
made along the line of railroad from Harper's Ferry to New 
Market, where alternate beds of slate and limestone, dis- 
placed by volcanic upheavals, dip at an angle of 30° eastward 
into the Shenandoah valley. Crossing the lofty Massanutten 
range once by stage and the second time on foot, for the 
purpose of closer inspection, we saw impressive signs of the 
stupendous forces that have modified the original strata, 
lifting them vertically, and sometimes even inverting them. 
Amid all this rugged violence the general symmetry of pe- 
riods is preserved; rising from Silurian limestones, through 
sub-carboniferous rocks, to thin deposits of coal said to lie 
on the highest peaks, and then descending through the same 
formations down the eastern slope. 

This synclinal arrangement brings to view again in Page 
County the Lewisburg limestone (Formation II. of Rogers' 
Survey), which Fontaine locates between the Vespertine 
strata underneath and the Umbral series above. In this blue 
limestone, of the lower carboniferous period, many caves are 
found, the most noted of which, hitherto, has been the unique 
and attractive Weyer's Cave, about 1,600 yards long, and 
whose features were well described a few years ago, by 
Porte Crayon, in Harper's Magazine. It is in this same for- 
mation, indeed, as it appears with various modifications in 
different parts of the globe, that the most remarkable cav- 
erns in existence have been discovered; so that it is often 
spoken of by geological writers as the cavernous limestone. 
But in Virginia it has its peculiarities. 

Volcanic action has been so powerful and recent, com- 
paratively speaking, that masses of igneous rock are actual- 
ly thrust through the sedimentary rocks, so that there is a 
dike of trap within a mile of Weyer's Cave. The veined 
condition of the limestone in Page County is due to sueh 
disturbances, by which it has been cleft into countless fis- 
sures, that were afterward filled by calc spar and silicates, 
with occasional streaks of the oxides of iron, manganese, 
and other metals and minerals, that play an important part 
in coloring the hard carbonates deposited on the walls of 
the underlying caverns. The loose rocks scattered on the sur- 
face are chiefly calcareous, often silicified, with occasional 
groups of quartz crystals and bowlders in the beds of streams. 

The limestone in place is very compact and fine-grained, 
breaking with sharp edges. The color varies from light 
brown to deep blue, or even black, streaked, however, with 
fibers and veins of milk-white spar. Weathered surfaces 
are almost always stained with the oxide of iron. The analy- 
sis of five different specimens, from JLiuray and vicinity, 
showed an excess of carbonate of lime with from ten to 
forty per cent of the carbonate of magnesia, and even in 
one instance amounting to dolomite. 

The valley of Luray is fertile, watered by the Hawksbill 
Creek, a tributary of the Shenandoah, and 150 miles from 
the sea coast. It is embosomed between the Massanutten 
range on the west and the Blue Ridge on the cast. These 
ridges lie in vast folds and wrinkles, the fissures being often 
filled with metallic ores. Elevations found in the vailey are, 
of course, such masses as had coherency enough to resiPt the 
wear of retreating waters by which gaps were orened in the 
mountain chains. Yet, as might be supposed, the lower hi!is 
are often pierced by the action of such mighty floods; and 
it is hardly necessary to refer any of the changes observed 



in thesa tunnels and hollows to the operation of volcanic 
forces. Water is as energetic as fire. 

These geological conditions, thus hurriedly described, are 
favorable to rather deep and extensive excavations, marked 
by picturesque diversities and stalactitic ornamentation: 
but limited by the rapidly succeeding undulations of the sur- 
face and rifts dividing the strata. 

There is no possibility of finding such immense domes, 
long avenues, and navigable rivers as characterize Mammoth 
Cave and others found in the vast, undisturbed, and homo- 
geneous limestones of Kentucky and Indiana, varying in 
thickness from 50 to 500 feet, and oftentimes lying so nearly 
in their original position as to cause the surface above to as- 
sume the form of broad table lands, broken only by the sink- 
holes peculiar to all cave regions. 

For more than fifty years an eminence a mile west of 
Luray has been known as Cave Hill. Climbing to its sum- 
mit, which commands one of the inest views in the Old 
Dominion, we found a noble grove of pines and oaks, amid 
which is the pit-like entrance to Ruffner's Cave, full of 
drifted leaves and penlous of access. It has long been an 
object of local interest, but we explored it for only a short 
distance in order to ascertain its temperature, 60°, and its 
bearing, which is N. N. E. 

Cave Hill is about ?90 feet above the water level, toward 
which it slopes gradually, with many oval hollows called 
sink holes, each of which must have a subterranean outlet. 
Their axis invariably coincides with that of Ruffner's Cave, 
confirming the popular opinion that all the underlying cavi- 
ties are in some way connected. One of these sink-holes on 
Mr. Brodus' land is fully 1,000 feet in diameter and 50 feet 
deep. Others at least two thirds as large are in adjacent 
fields. 

At the foot of the long declivity, and at the distance of 
about a mile, is a pond near Blackford's furnace, fed by 
what is regarded as an unfathomable spring. A 50 pound 
weight attached to a cord 80 feet long failed to reach the 
bottom, and there is a legend of a wagon with four horses 
and the driver being swallowed down in this aqueous abyss 
without a vestige remaining. Doubtless it is really very 
deep, extending down to the level of Hawksbill Creek, 
and the volume of water it constantly pours forth is proba- 
bly the drainage of all the cavities in the hill. 

There is a small sinkhole about 70 feet lower than the 
summit and 320 paces N. E. from the mouth of the old cave. 
The crevice in the bottom of it was long since filled with 
stones and the space was overgrown with briers. Study of 
the topography led Messrs. Campbell and Stebbins to re- 
move these obstructions, and dig through into what is now 
known to all the world as the Luray Cavern. That was done 
on the 13th of August, 1878. They only explored about 200 
feet to a muddy pool, which they had there no means of 
crossing; and accordingly they returned to the surface, filled 
up the pit again, kept their secret, and bought 30 acres, in- 
cluding both the new orifice and Ruffner's Cave. Having 
thus gained possession by the double title of discovery and 
purchase, they proceeded with commendable enterprise to 
open their underground territory and make it accessible to 
the public 

Bridges have been thrown across pools and chasms that lie 
athwart the path; plank walks and tan bark have been laid 
down wherever needed on the mainline; a large room at the 
further end has been floored ; chandeliers are hung at several 
suitable points; railings guard the more dangerous places, 
and a building over the entrance is in process of erection 
for offices, dressingrooms, a cabinet, a dining hall, and other 
conveniences. Although but a portion of the cave is yet 
on exhibition, it has been visited by about 800 persons. 

Mr. Stebbins was busied with these improvements, and we 
gladly accepted the services of Mr. A. J. Campbell as guide, 
whom we followed through every gallery and winding way, 
except three or four rooms now flooded by recent rains, and 
even into these we peered by the aid of fireworks, so as to 
get some idea of their dimensions and attractions. 

Previous to our visit the cavern had never been illuminated 
by any better means than common lamps and candles in tin 
reflectors, or perhaps in a single instance by a few little tab- 
leaux-spirals. Anticipating this deficiency we had supplied 
ourselves beforehand with several pounds of the best quality 
of chemicals for making red and blue Sres; and also with a 
large coil of magnesium ribbon, which we used very freely, 
as it burns with an intense white light, and emits no odor 
nor smoke, the sole product of combustion being wreaths of 
the pure oxide of the metal quickly falling to the ground. 

The atmosphere within the cave is free from all hurtful 
gases, although Mr. Campbell hasusuallytaken the precau- 
tion to lower a lighted candle into any pit he was to explore, 
in order to detect the presence of foul air. On the other 
hand we perceived no excess of oxygen, such as surcharges 
the atmosphere in caves where there is an abundance of 
saltpeter actively combining with lime and emitting free 
oxygen. The air is not exhilarating; it is merely wholesome 
and good to breathe everywhere, even in the deepest recesses. 
It sustains combustion well; but light seems to lack its usual 
power, owing to the fact that the atmosphere is optically as 
well as chemically pure. That is, there are no motes, or 
spores, or discernible atoms of any sort floating about, as in 
the sunbeams, each of which has ite duty to perform in re 
fleeting rays of light. In other words, cave chambers need 
a more powerful illumination to produce a given effect thai 
would be required in a dark hall or church of the same size. 
This serves to explain the fact that the most honest ohservei^ 
nearly always have exaggerated estimates of cave distances. 



In one instance a room said to be 100 feet long, dwindled to 60 
on measurement. Less extreme cases are common, and the 
cause of illusioa having been pointed out, the necessity is 
evident of relying on the tape line rather than the eye; and 
where this is impracticable estimates should be cautiously 
made and from different positions. 
The temperature observations made in all parts of the cave 

' show an atmospheric range from 54° to 63", averaging about 
58°, which is 2° above that of Mammoth Cave, as fixed by 
repeated experiments made last summer. The temperature 
of the various bodies of water was about 54°. The mercury 
stood at 50" at the entrance. Hence there was a draught in- 
ward instead of outward, as would be the case In warm 
weather. The fact of fluctuations in the currents of air, in 
different parts of the cave, prove the existence of other open- 
ings than the one now known ; and this ventilation aids us 
to understand the delightful punty of the cave atmosphere. 
It may be laid down as a rule in underground exploration, 

J that wherever the draught changes, as ind'cated by wavering 
lights, an opening is near, either to the upper air or to some 
large arm of the cave. 

A stairway of solid masonry leads down to the Vestibule, 
30 feet below, where are stands and benches for the use of 

■ visitors. It'is lighted by a chandelier hanging from the tip 
of a stalactite. It is a place of preparation. Putting on 
stout boots, overalls, and caps, and taking the tin reflector 
with its three candles provided for every visitor, we are ready 
to go on. The compass shows our path to lie due west. 
The eye, as soon as it has accommodated itself to the change 
of scene, is at once attracted by figures grotesque and 
majestic. Seldom does a cave have so fine an ante-chamber. 
On our right is the adit, now closed, through which the first 

I explorers forced their passage. On the left is Specimen 
Avenue, from which the proprietors get most of the me- 
mentos tourists are allowed to take away. Next to it is 
Stebbins Avenue, which we leave, as we also do other side 
avenues, to be examined after we have followed out themain 
line. 

Only ten paces in front of us is Washington's Pillar, 
' broader at the base than at the top, a stalagmitic mass rising 
j 25 feet from floor to roof, with a long diameter of 30 feet and 
i a short one of 14. Its sides are fluted and jointed. The mate- 
' rial is pure white carbonate of lime, fine grained, but not 
' equal in quality to many to be found further within. A 
I basin filled by trickling rills from the roof lies alongside the 
I pillar. Against the opposite wall are rounded masses re- 
minding one of the glyptodon and other monsters exhibited 
in museums. 

Between a petrified cascade and a fossil garden we descend 
18 steps to a lower floor, the roof, retaining its altitude and 
supported by long slender shafts of alabaster. Brown buffa- 
' loes seem to hang from the roof, which on inspection were 
found to be spongoidal in appearance and blackened by the 
oxide of iron. They are really the network of silicious 
veins running through the limestone and remaining after the 
latter has been dissolved by acidulated water that would not 

■ affect silex. The floor was once lower than it now is, hav- 
ing been filled in by debris and washings from without. 
Fringed galleries mark the upper tier. 

Next is the muddy lake already referred to as having put 
an end to the first exploring trip. On the second it was 
crossed in a small boat, and no w it is bridged. It lies in a 
chasm from 12 to 30 feet wide and 75 in length. Midway 
there is a natural arch 4 feet wide and 8 high, through which 

' the bridge is built. 

The fish market is beyond this lake, getting its name from 
a row of folded stalactites, wet and shining, quite like a long 
string of black bass and catfish. 

A hundred feet further on the way is obstructed, but with 

a small orifice through which a passage might be forced that 

would only lead to a point that is already accessible from 

another direction. 

Our path now turns at right angles, up alight of 25 steps, 

I due north, to a floor on a level with the Vestibule. The 
roof is at this point nearly bare of ornaments. The floor is 
a bank of chalky substance, no doubt the product of disin- 
tegrated carbonates. The distance from floor to roof is only 
about5 feet. But the width of these galleries is immense. We 
dispersed lights here and there in order to get some idea of 

' their extent, and judged it to be 200 feet in one direction and 
500 in another. The dimensions will more probably exceed 

I than fall short of this estimate. Rambling to and fro we 
found many water-worn stalactites and columns half eaten 
through. This was plainly once a spacious hall, though now 
nearly obliterated by calcareous deposits and debris. It has 

' been named the Elfin Ramble. 

Trenches have been dug on the line of travel to enable per- 
sons to walk erect who prefer doing so to roving around as 
we delighted to do, spying out the secrets of the gnomes. 
Following one of these trenches we find ourselves on the 
edge of Pluto's Chasm, 500 feet long, 40 wide, and 70 deep, 
with a corresponding rift above, varying from 30 to 70 feet 
in height; making a total distance from top to bottom of 
fr»m 100 to 140 feet. 

Opposite where we stand is an alabaster formation sur- 
prisingly like a body of falling water suddenly congealed. 
There are many such objects in the cavern, and for want of 
some better term they are styled frozen or petrified cascades. 
On each side of this one are openings leading to a large roonij 
to be reached perhaps at a future day by a bridge, but now 
by a circuitous route. The chasm is curved and its chord 
ruus'inearly S. W. to N. E. The compass was so affected 
by magnetic influences as not to be perfectly reliable; but 
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we are satisfied of the approximate accuracy of the bearings, 
and Mr. Campbell assures us of their general correctness. 

Following the brink of Pluto's Chasm toward the northern 
end we find its character changed and its bare and gloomy 
walls hung by fine stalactitic drapery. By burning red fire 
and magnesium we gained some idea of its grandeur and 
beauty, both above and beSow. 

Threading our way still further amid very old and decayed 
pillars, we climb to abaicony inclosed by clustering columns 
of more modern date, and overhanging a dark and forbidding 
pool far below. Within this lovely balcony, which, as a 
compliment to the Scientific American, the cave owners 
have named for your correspondent, there are rich marvels 
of nature's loom. Sixteen alabaster scarfs hang side by side, 
of exquisite color and texture. Three are snow white; 
thirteen are striated like rich bands of agate, showing every 
imaginable shade of brown, and all are translucent. The 
shape of each is that of one wing of a narrow lambrequin, 
one edge being straight and the other meeting it by an undu- 
lating curve. The stripes follow the curve in each detail. 
The scarf most admired resembles a white cr?pe shawl, both 
in size and in its graceful, wavy folds, excelling the most 
artistic creation of the sculptor's chisel. Down the edge of 
eacli piece of drapery trickles a tiny rill, glistening like sil- 
ver in the lamplight. This is the ever-plying shuttle that 
weaves the fairy fabric. 

(To be Continued.) 

• m *n\ m 

General Daniel Cral^ mcCnllnm. 
The necrology of 1878 contains few names of men who had 
served their day and country more worthily, in peace and in 
war, than Major-General D. C. McCallum, who died at his 
residence in Brooklyn, N. Y., December 27. 

General McCallum was born in Scotland in January, 1815. 
Soon after his parents came to this country and settled in 
Rochester, N. Y., where young McCallum was bred to the 
trade of the carpenter. His attention was early directed to 
bridge building, at which he was notably successful. In 
18ol ho invented and patented tlie McCallum arch truss 
bridge, so wiiiely introduced throughout the country. In 
1855 he was appointed general superintendent of the New 
York and Eric Railway, but left the position two years later 
to superintend tlie construction of bridges of his design, 
chiefly on new roads in the West. At the same time he 
served as consulting engineer in the department of bridge 
construction for the Atlantic and Great Western Railway. 
When the war broke out he was called upon to serve his 
adopted country in connection with the transportation ser- 
vice, being assigned to the Department of the West, with the 
rank of colonel. In 1864 he was appointed general manager 
of all the military railroads of the United States, with the 
brevet rank of brigadier-general, in which capacity his splen- 
did abilities in handling troops and supplies prepared the 
way for many important victories in the field. His final re- 
port on the military rouds of the country, made in 1866, 
showed that he had liad under his supervision 2,105 miles of 
railway, of which he had constructed 641 miles, with upward 
of 20 miles of bridges. On these roads there had been em- 
ployed 419 locomotives and a large number of cars. The ex- 
penditure of the Government on this branch of the service 
exceeded $43,000,000. In June, 1865, General McCallum 
was mustered out of service with the brevet rank of major- 
general; and with the exception of a short service as inspec- 
tor of the Union Pacific Railroad, has since lived for the 
most part in retirement. To the last General McCallum was 
proud of having carried the tin dinner pail of the mechanic, 
and of having made his way in life by Jiard and honest 
work. 



suitable for hospitals, hotela, and public buildings. By re- 
ference to the. engraving it will be seen that two steam pumps 
are placed side by side, and so combined as to act recipro- 
cally upon the steam valves of each other. The one piston 
acts to give steam to the other, after which it finishes its own 
stroke, and waits for its- valve to be acted upon before it can 
renew its motion. This pause allows all the water valves to 
seat quietly, and removes everything like harshness of mo- 
tion. As one or the other of the steam valves must be al- 
ways open, there can be no center or dead point. The pump 
IS, therefore, always ready to start when steam is admitted, 
and is managed by the simple opening and shutting of a 
valve. The manufacturers state that special care has been 
taken to have all the parts easily accessible for inspection or 
repairs. All the moving parts are made to gauge, and there- 
fore can be readily renewed. 




DUPLEX STEAM PnUPING EffOmES. 

The makers of this pump have adopted an excellent sys 
tern of manufacture, and employ a large number of special 
tools, which, together with the increasing demand for their 
pumps, enables them to make their prices in accordance with 
the times. 

The oflices of Henry R. Worthington's Hydraulic Works 
are at 339 Broadway, New York, and 83 Water street, Bos- 
ton, Mass. 



THE CLIFPEB INJECTOB. 

Manufacturers of the different forms of injectors have 
each endeavored to accomplish some particular result — one, 
to feed the largest amount of water; another, to secure in 



is capable of working under either high or low pressure, is 
readily started and regulated, and is exceedingly simplis and 
complete. The several parts are described as follows, refer- 
ence being made to Fig. 3- 

A is the shell, or body; B, the steam tube; C, jet, or lift 
ing tube; D, main, or water tube; H, swivel, kept from 
turning by fin H'; K, bonnet, by wnscrewing which, tubes, 
B and C, are removed ; M and M', revolving lever and han- 
dle, to regulate water and steam; N', extra revolving handle, 
used to regulate water when room is insufficient to receive 
lever, M'; O, overflow holes; 0', holes to assist in lifting 
and starting; Q, strainer, preventing anything from enter- 
ing too large to go through injector; R, ribs to prevent 
springing or bending shell. A; W, overflow valve and 
"pring. In Fig. 3 is shown a longitudinal section of over- 
flow, turned one fourth round to show construction. X is 
the lever and revolving pin to set overflow valve when usigg 
injector to heat water in tank. A check valve is provided 
in connection with the swivel at the feeding end of the 
injector. 

The injector is started by drawing the steam tube, B, back 
by revolving the lever and handle, M M', which turn the 
tube, B. The steam is fully turned on, and when it blows 
out at the overflow, the lever, M', is pushed forward and 
the water valve is opened. When the water appears at the 
overflow the lever, M', is pulled back and the tube, B, is 
moved forward slowly until no water appears at the over- 
flow. The injector will then feed the maximum amount. 
It may as easily be .set to feed the minimum. After adjust 
ing in this manner it can be started without moving the 
lever, M'. 

For further information address ,1. D. Lynde, patentee 
and manufacturer, 405 North 8th St., Philadelphia, Pa. 
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DUPLEX STE&H PUHPINO ENGINES. 

The hydraulic works at South Brooklyn, N. Y., owned 
by Henry R. Worthington, the well known constructor of 
steam pumping machinery, are among the most extensive 
and complete of their class in this country. The buildings 
are nearly quadrangular in figure and cover an area of about 
10,000 square feet, or about two city blocks. They consist, 
principally, of a large foundry, blacksmith, pattern, erect- 
ing and machine shops that are stocked with superior ma- 
chine tools, many of which were designed and constructed 
for special purposes in the construction of steam 
pumps. At this establishment water works en- 
gines, condensing and non-condensing, of the 
largest size; air and circulating pumps for ma- 
rine engines; stationary steam fire engines- 
boiler feed pumps; pumps for hydraulic press- 
ure, and others especially adapted for oil pipe 
lines; water a:id oil meters; hydraulic cranes and 
hoisting machinery, etc., are constructed. Some 
of the larger steam pumping engines made at 
these works have already been described in this 
journal. The engraving now given represents 
one of the smaller description of pumps known 
as a duplex steam pump adapted to boiler feed- 
ing and other purposes where the service is of 
ordinary character. Pumps of this type have 
two double-acting plungers. The water valves 
are made of either rubber or metal. The diameter of steam 
cylinders ranges from 4i| to 20 inches, and that of the water 
plungers from 'i^i to 15 inches. The stroke varies from 4 to 
15 inches. One of the most important features of the Worth- 
ington duplex steam pumping engines is the peculiar ar- 
rangement of tlie valve motion, which prevents all noise or 
concussive action. For this reason the pumps are highly 



FIG. l.-THE CLIPPEB INJECTOB. 

one instrument a large maximum and small minimum 
capacity; another gives prominence to lifting power; and 
still otliers to simplicity of construction and facility of ad- 
justment. 

The inventor of the injector shown in the accompanying 
engravings claims to have accomplished in one instrument 
all that is desirable in the perfect feeding of boilers, and 
states that it works at high or low pressure of steam; lifts 
the water, or receives it from tank or hydrant; can be regu- 
lated, without reference to -steam or water valves, to feed 
from about one half to the full capacity ; is not affected by 
jarring or jolting, as on a locomotive; cannot get clogged 
by anything entering with the water; cannot be sprung 
when the attachments are made ; and it can be readily taken 
apart. The parts being made interchangeable are easily re- 
Dlaced, should it from any cause become necessary. 
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TIG. 2. - LONGITUDINAL SECTION OF INJECTOB. 

The inventor says that every injector should be capable of 
drawing water whether it is overheated or not, without alter- 
ing the adjustment. The Clipper being constructed in this 
way may be set so that it will feed either the maximum or 
minimum quantity. It is provided with a device which 
effectually prevents the entrance of foreign substances which 
might clog and impede the action of the insti-ument,. and it 



Neir Inventions. 

Mr. Samuel Whitnum, of Greenpoint, N. Y., has patented 
a Novel Fire Shovel, having its handle and blade made in 
two separate pieces and connected together by a simple and 
strong fastening. 

Mr. William Smith, of Carmi, 111., has patented an im- 
proved Fly Trap which has an alarm mechanism in connec- 
tion with a bait holder and wire gauze cone or other form of 
prison receptacle for flies. The alarm mechanism is ope- 
rated intermittently, but at regular intervals it frightens the 
flies that have collected around the bait, when they ascend 
and pass into the prison chamber, from which they cannot 
escape. 

Mr. Elias G. Sternberg, of Depauville, N. Y., has patented 
an improved Ventilator consisting of one or more perfo- 
rated pipes, extending along and secured to the ceiling of 
a room, and provided with an outlet pipe, extending into 
and up through the chimney. 

An improved Connector for Battery Carbons has been 
patented by Mr. Adam C. Kreis, of New York city. The 
object of this invention is to provide a connector for the car- 
bons of batteries with the copper disks or strips that will 
prevent the rapid destruction of the metal attachments, 
which are subject to corrosion by the exciting fluid in the 
batteries. 

Mr. Joseph H. Konig, of Mason City, W. Va. , has patent- 
ed a Process of Recovering Chloride of Sodium from its 
admixture with impurities in crude brine, which consists in 
precipitating the chloride of barium by sulphuric acid, fil- 
tering out the precipitate, then precipitating the calcium and 
iron together as a subcarbonate by the addition of sal sodii, 
and afterward separating the clear liquor and crystallizing 
the pure salt out of solution from the bromide of magne- 
sium. 

Mr. Napoleon B. Heafer, of Bloomington, 111., has pa- 
tented an improved Kiln for burning tile, brick, pottery, or 
any other clay wares. It is so constructed that the heat 
passes directly through the wares in its upward course, and 
thus produces better results than it would if separated from 
them by a fire wall or bag, as is usual in a down draught 
kiln. 

An improved Gas Light Extinguisher has been patented 
by Messrs. Philipp Brand and Edward J. King, of Jackson- 
ville, 111. The object of this invention is to improve the 
construction of the gas light extinguisher for 
which Letters Patent No. 306,926 were granted 
to the same inventors August 13, 1878, to make it 
simpler in construction and less expensive in 
manufacture, while being equally sensitive to 
variations in the giis pressure. 

Mr. Ebenezer Miller, of Fredericton, N. B., 
Canada, has devised an improved Shifting Rail for 
carriage tops, which can readily be attached to 
and detached from the body of the carriage when 
the top is not needed. It consists of a rail pro- 
vided with lugs having upper and lower lips, 
between which the flange or rim of the seat is 
clamped by thumb screws. 

Mr. Henry E. Griffin, of Olympia, Washington 

Ter. , has devised an improved Door Hinge that 

may be put on at a saving of screws without 

difficulty even by inexperienced hands, forming a cheap, 

neat, and strong support for the door. 

Messrs. Thomas W. Piatt and Arthur M. Orwig, of Wind- 
fall, Ind., has devised an improved Lifting Jack or Press 
Power, which is capable of exerting an immense power. It 
is simple and compact, and it may be used in a vertical , in- 
clined, or horizontal position, as may be desired. 
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BXCEirT IHV£KTI0H8. 

The several figures in the accompanying engraving 
scarcely need explanation, as the main features of the de- 
vices are shown. Figs. 1 and 2 represent a stamp canceler 
having on the face of one of the dies a coil of platinum wire 
that is healed by the passage of an electrical current. There 
is a key in the handle which completes the electric circuit 
when the instrument is grasped in the hand. 

Fig. 3 represents a simple device for dusting ashes, 
plaster, guano, Paris green, or other pulverized substances 
upon plants. The substance is placed in the receptacle and 
passes through the aperture in the middle of the conical bot- 
tom. The sieve seen at the lower end of the receptacle is 
moved up and down by the handle attached to the vertical 
rod, when the material feeds slowly through the bole in the 
bottom, and is evenly distributed by the sieve. 

The shoemaker's lamp shown in Fig. 4 explains itself. It 
is designed for heating the implements used in smoothing 
and burnishing the edges of the soles of boots and shoes. 

Fig. 5 represents a boat which is capable of being folded 
very compactly, as shown in Fig. 6. The body, or covering, 
consists of a skin of flexible waterproof material. The frame 



at the central oflSce rings out the signal, and simultaneously 
a little tablet on the switch board drops and reveals the 
name of Baldwin & Co. An attendant sees at a glance that 
some one at Baldwin's desires to talk with No. 12, and, finding 
this to be the box at the Cramp yards, connects the wires 
of the two places, either by means of the pins referred to or 
by joining them to a rod fixed in the back of the switch 
board. Now, the man at Baldwin's practically has his mouth 
to the ear of the person at Cramp's, and can talk to him about 
the weather, or the price of steamships, or order some ma- 
chinery, or invite him to dinner, as he chooses. If he wants 
some article which the shipbuilder cannot supply, they may 
recommend him to one of the other 398 establishments con- 
nected with the telephone exchange, and, by going through 
the same simple process, be can order coal at Port Richmond, 
call for cars at Washington Street wharf, send for a man at 
Manayunk, and, in fact, can talk with a dozen individuals 
in as many distant points in less than that number of 
minutes. The instrument is so arranged that any number 
of persons can talk on as many subjects at the same time, 
from different points, without experiencing the difficulty 
that occurred at the building of the Tower of Babel. 



ITaetal and Mlschlevoas BIrda. 

The State Entomologist of Illinois gives the following 
classification of native American birds, with regard to their 
capacities for use or mischief: 

To be Preserved and Fostered. — Blue birds, titmice (chick- 
adees), warblers (small warbling birds found on trees and in 
gardens), kinglets (ruby-crowned and golden-crowned wrens), 
nuthatches and creepers (black, white, and brown), wrens, 
martins (swallows), vireos (greenlets), tanagers, finches, song 
sparrow, chipping sparrow, field sparrow, clay-colored spar- 
row, black throated bunting, indigo bird, cardinal grosbeak, 
ground robin (chewink), black birds (crow, bobolinks, 
meadow lark, and others), all the fly catchers (including 
king birds and the peewee), cuckoos, nighthawks (goat suck- 
ers and whip-poor-wills), swifts (chimney swallows), all the 
wood-peckers except the yellow-billed — Sphyropieus tariu» — 
(known in Central and Northern Illinois as the sap-sucker), 
and, perhaps, also the large red-headed wood-pecker — 
Melaurerpes erythrocephalua, plovers, prairie snipe (praijie 
plover), quail. 

To be Destroyed.— Cedar bird, Baltimore oriole (hanging 
bird), larger owls, hawks, and the yellow-billed wood-pecksr 




Ftes.l and 2. Pow'b Electric Stamp Canceler.— Jig' 3. O'Brieo's Plant Duster.— Fig. 4. Rosentjema's Lamp.— Fi^s. Sand 6. Osgood's Folding Boat.— Fig?. 7 and 8. Hutchinson's Water Kegulator. 

A FEW NOVELTIES. 



work is arranged so that it may be readily extended for use 
or folded for transportation. 

Fig. 7 shows in perspective and Fig. 8 in section a water 
regulator, which is designed to control the flow of water 
from any particular outlet, so that water may be drawn sim- 
ultaneously from several outlets in the same building. 
This is particularly useful where the pressure or supply of 
water is insufficient to carry it to a higher outlet when the 
lower one is open. The resistance offered by the spring- 
acted disk may be varied by screwing up the disk upon 
which the spring rests. 



Tbe Telephone In Pblladelpbla. 

The Philadelphia Local Telegraph Company has per- 
fected an arrangement putting their clients in the various 
parts of the city into immediate telephonic connection. This 
is done by means of an ingenious telephonic switch board 
recently devised. As described by a local paper, the front 
of the apparatus consists of a walnut frame and bright strips 
of brass, punctured with holes, into which wires are fitted 
to make the necessary connections. Behind this all the 
■wires converging in the office concentrate. The board just 
put in operation accommodates no less than 400 different 
lines, which have an aggregate length of 1,000 miles, thus 
placing each firm or individual having telephonic connec- 
tion with the main office in direct communication with 399 
other persons scattered over the city. Should an individual 
at the Baldwin works desire to converse with a person at 
Cramp's shipyard, he ascertains from a printed card the 
number or call of the Kensington ship-builders. As an in- 
stance, if the number of the Cramp telephone is 12, the 
speaker at Baldwin's touches a spring attached to his in- 
strument to designate the number, and immediately a bell 



Telephone circuits, working substantially similar to the 
above, are now in operation in the principal cities of the 
United States. 
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A Fast lilttle Steam Yacbt. 

To the Editor of tlie Scientific American: 

I have noticed several articles in your valuable paper in 
relation to steam yachts, and send you the following, hoping 
that you will give it room: 

Last winter two boys, William and John, sons of Daniel 
Kelly, aged 17 and" 19 years, both of them readers of the Sci- 
EKTiFic American, commenced work on a steam yacht, and 
although then at work in the shops of the Chicago and 
Michigan Lake Shore Railroad, they worked nights, and 
toward spring the work was nearly completed. John, the 
younger of the boys, now gave his whole time to the boat, 
and in April she was ready for business. She is named the 
Susie Watson, and is 25 feet keel, 28 feet 6 inches over all, 
6 feet beam, built of oak 1 inch thick, on oak frames 1}4 
inch hy \\4 inch. She has an upright boiler 24 inches in di- 
ameter, 52 inches high, with 90 one inch flues; her engine is 
4^ by 6 ; her wheel is 28 inches, 40 to 42 pitch, and with 100 
pounds steam makes 800 turns per minute ; she is capable of 
running 11 miles an hour, and has room for about 20 passen- 
gers. She has been used as a ferry on Muskegon Lake dur- 
ing the season, and from April 1st to December 8th made an 
average of 80 miles per day. This entire boat, including 
boiler and engine, was constructed by these boys, who are 
now building a much larger one for next season. 

W. C. WOLVERTON. 

Muskegon, Mich., December 30, 1878. 



(sap-sucker of Central and Northern Illinois). This species 
is distinguished from the other small woodpeckers by its 
pale yellowish breast, a large patch of black upon the upper 
part of the breast ; the throat of the male is a bright red, and 
that of the female is white; tbe adults, both male and fe- 
male, have the top of tbe head also red. 

Doubtful. — The following arc birds whose habits are not 
sufficiently known to justily full recommendation, and 
whose habits are sometimes beneficial and sometimes injuri- 
ous: 

Thrushes — including the common robin, cat bird, mock- 
ing bird, brown thrasher, wood thrush, tawny thrush, and 
hermit thrush. Shrikes — including the great northern shrike 
and white rumpled shrike (butcher bird). Savanna bunting, 
crow, blue-jay, redheaded wood-pecker, saw-whet owl, 
screech owl, homed lark, orchard oriole, and pigeons. 



Snlpbur Tot Dlpbtberla. 

Mr. John S. Wiles, a surgeon of Thorncombe, Dorset, 
writes to the London Kmes that after two cases of malignant 
diphtheria out of some nine or ten he had been called to at- 
tend had proved fatal, the mother of a sick child showgd 
him an extract from an American paper concerning a prac- 
titioner who used sulphur to cure the disease. Accordingly 
he used milk of sulphur for infants and flowers of sulpbijr 
for older children and adults, brought to a creamy consis- 
tence with glycerine ; dose — a teaspoonf ul or more, accord- 
ing to age, three or four times a day, swallowed slowly, and 
application of the same to the nostrils with a sponge. Re- 
sult : he did not lose a case there or elsewhere, and he suc- 
ceeded in saving life when the affection had almost blocked 
the throat. 



© 1879 SCIENTIFIC AMERICAN, INC 



January i8, 1879.] 



^tnntxiu %mmtm. 



39 



THE CRSTODOK. 

The wandering chsetodon is an example of a very large 
genus, comprising about seventy species, all of which are 
striking from their shape and color. Some of them are 
almost circular or disk like in the general contour of their 
figure, and the arrangement of their markings is very con- 
spicuous. The muzzle is moderate in length, and the scales 
are rather large in proportion to the dimensions of the body. 
It is common on the southern coasts in summer and the be- 
ginning of autumn, but seems unable to endure the cold, and 
passes into deeper water at the first indications of winter. 

The wandering chsetodon is a native of the waters ex- 
tending from the Red Sea to Polynesia, and is one of the 
common fishes of the Ceylonese coasts. The ground color 
of the body is golden yellow, on which a number of purplish 
brown lines are drawn, as shown in the engraving. This 
fish rarely exceeds one foot in length. 

The curiously elongated muzzle of the beaked chsetodon 
is used as a gun or bow, a drop of water taking the place of 
the arrow or bullet. This fish feeds largely on flies and 
other insects, but is not forced to depend on the accidental 
fall of its prey into the water. If it 
sees a tly or other insect resting on a 
twig or grass blade that overhangs 
the water, it approaches very gently 
the greater part of its body sub- 
merged, and its nose just showing 
itself above the surface, the point 
dirocted toward its victim; suddenly 
it shoots ii drop of water at the fly 
with such iiccuracy of aim that the 
unsuspecting insect is knocked off 
its perch and is snapped up by the 
fish as soon as it touches the water. 



plantations, South Australia, and out of three hundred 
grains, sixty germinated and produced plants, three or four 
feet high, with ears containing thirty grains each. 

Locusts in Mid Ocean. — Psyche records th« fact that a 
swarm of locusts boarded the ship Harrisburg, of Boston, on 
the passage from Bordeaux to New Orleans, on the 2d of 
November, 1865, in latitude 23° 28' north, longitude 41° 33' 
west, making the nearest point of land 1,200 miles away. 
They came on board in a heavy rain squall, the clouds and 
ship's sails being full of them for two days, as certified to 
by the master of the vessel, E. 6. Wiswell. This species ap- 
peared in Corfu, in Spain, and even in England. The Corfu 
swarm was composed of the variety with yellow colored 
hind wings, and therefore came from Northern Africa, where 
that form is found, while the Spanish and English swarms 
were of the rose colored variety, and must have originated 
in Senegal. The most interesting point of all, however, is 
the fact first pointed out by Stol, that all the other species 
of that group of the genus to which this species belongs are 
American ; whence it is highly probable that Acridium pere- 
grinum also is indigenous to America, from whence it has 



A Disagreeable Discovery. 

The Commercial Bulletin, refer- 
ring to Professor Baird's astound- 
ing assertion as to tlie fecundity of 
the eel, thinks that, considering the 
reckless and indecent manner in 
which eels have lately been imposing 
upon manufacturing corporations — 
by getting into their water wheels, 
clogging up their machinery, and 
often enforcing a shut-down of the 
entire esKablishment for half a day 
or more at a time — manufacturers 
will not be pleased to hear that a 
well known fish culturist has dis- 
covered the number of eggs con- 
tained ill a single female eel to be 
U,000,000. When Professor Baird 
announced to the American Pisci- 
cultural Association in February last 
that he had, within the six weeks 
previous, received eels with ripe 
ovaries, it started a ripple of excite- 
ment in the room, which in a few 
days reached every naturalist in the 
land, and awakened new interest in 
the old question of the mode by 
which this mysterious fish perpetu- 
ated its race, one which had baffled 
all inquirers since man first sought 
to penetrate the secrets of creation, 
and which has almost by common 
consent been relegated to the cate- 
gory of " things which no fellow can 
find out." In commenting on this 
discovery, writers have ransacked 
history from Aristotle down, and 
have given all the theories which 
have been entertained by people 

who framed them in order to hide their ignorance, and who 
had not the moral courage to confess that they did not know 
how the fish did brsed. But since the statement made by 
Prof. Baird, last season, many persons have been on the 
lookout for the ovaries of the eel, and a New York fish 
dealer having recently shown them to the fishermen, dealers. 




Tbe nahvra Tree. 

Mr. E. Lockwood, who was for several years a magistrate 
in Monghyr, India, has described in the Journal of the Lin- 
noean Society the economic uses of the mahwa tree, which 
he speaks of as " a fountain yielding food, wine, and oil " 
to the inhabitants of the country where it grows. This tree 
(the Bassia latifolia of botanists) grows in the plains and for- 
ests of Bengal, and attains a height of 40 to 50 feet, with 
numerous spreading branches, forming a close, shady, round- 
ed crown. Standing on the Kharakpoor hills, 250 miles north- 
west of Calcutta, a hundred thousand of the trees are visi- 
ble ill the plains below. They might be mistaken for the 
mango, but while the mango is uncertain in its yield, the 
crop of the mahwa never fails. The part eaten are the flow- 
ers, which are sweet tasting and succulent, and fall in great 
profusion during March and April. The natives collect 
these, dry them, and store them as staple articles of food. 
Each tree yields two or three hundred weight of the corol- 
las; so that the total yield in the Monghyr district alone, it is 
estimated, cannot fall short of 100,000 tons. The nourish- 
ment is good, for the Santhals, who use it largely, are plump 
and happy. The mahwa had its 
share in alleviating the Indian fa- 
mine, and during the scarcity 
which prevailed at Behar (1873-4) 
the crop, which was unusually abun- 
dant, kept thousands of poor people 
from starvation. The flowers are 
still more useful for feeding cattle; 
and again the same recommendation 
may be advanced, that while the 
potato, maize, and barley are uncer- 
tain in their crop, there has never 
been a season when these edible 
corollas have been known to fail. 
Their keeping powers are excellent ; 
a ton, dried and put into sacks, was 
exported, and, examined after two 
years' time, was found to be un- 
damaged. The tree furnishes a hard 
and strong timber used for carriage 
wheels, etc. The seeds yield a green- 
ish-yellow oil, used for burning in 
lamps, making soap, and for culi- 
nary purposes. The flowers, in ad- 
dition to their use as food, are now 
largely employed in the distillation 
of a strong-smelling spirit, resem- 
bling whisky, and which is con- 
sumed in great quantities by the 
natives. This liquor, when fresh, 
proves very deleterious to Euro- 
peans. The mahwa is considered 
by the Bheels as essential to their 
very existence, and this fact is taken 
advantage of by the government in 
dealing with refractory tribes; it is 
only necessary to threaten the de- 
struction of their mahwa trees to 
bring them to submission. 

Some of the English papers be- 
lieve that there is a possible com- 
mercial future for the economic pro- 
ducts of this tree, especially for its 
oil, which is said to be worth |]75 
per ton in India. 
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been recorded. Its occurrence in mid-ocean in such numbers 
is a clear indication that it originally flew from one continent 
to the other in sufflcient numbers to establish a new home. 

A Hairy Water Tortoise.— Mr. Frank Buckland, in Land 
and Water, describes a curious water tortoise from China 
that had been presented to him. It is a terrapin which ap- 
and others, they all say : " Oh, yes, that is what we call ' eel parently has hairs growing out from its back. These appar- 
fat,' it is always plenty at this time of the year. " And now | ent hairs consist simpl/ of some water grass, something like 
the wonder is that no one has discovered this before, for tlie weedy material growing in decaying woodwork and 
during all these long centuries, in which the question of the lock gates of rivers. Whether the growth is produced arti- 
generation of eels has been an open one, the eggs have been ficially by the Chinese, or whether it is natural, is not known, 
in plain sight; in fact, right under the noses of the investi- , In the " Travels of a Pioneer of Commerce, in Pigtail and 



gators. 



Petticoats," by T. T. Cooper (London, 1871), there is a plate 



It may be a source of gratification to naturalists that they of one of these tortoises from the lakes of Ha-su, above 

have solved the difflcult problem, but mill owners would be Hankow. These curious little animals were about two 

glad to have them thoroughly well assured of their facts inches long, and covered on the back with a long confervoid 

before they make the discomforting assertion that every one growth resembling hair. The tortoise being a sacred em- 

of the malacopterygious serpents that have this year been blem in China, the Chinese make pets of the hairy tortoise, 

tampering so maliciously with the water wheels is capable of which they keep in basins during the summer months, and 
returning next season, accompanied by nine million off- , bury in sand during the winter. A small lake in the province 



sprmg. 



Nataral History Notes. 

Vitality of W.'uat. — The seeds of the wheat possess a vi- 
tality which resists intense cold. A sample of the wheat 
left by the Polaris, in 1871, in 81° 16' north latitude, and ex- 
posed to a temperature varying from that of summer to that 



of winter in that position for five years, was sewn last year 

by Dr. Schanburgh, of the Botanic Gardens and Government , carapax of the tortoise serve a like purpose? 



of Kiang-su is famous for these so-called hairy tortoises, and 
many persons earn a livelihood by the sale of these curious 
little pets. The figure in Mr. Cooper's book looks like an 
oval door mat with a tortoise head sticking out. It is a 
well known fact that the backs of certain species of spider 
crabs become adorned with a luxuriant growth of algae, 
which serve to conceal the defenseless animal from its 
enemies: may not the presence of these marine plants on the 



The Snpply of Boxirood. 

Sir Joseph Hooker, in his last an- 
nual report on Kew Gardens, makes 
the following remarks on the supply 
of boxwood: 

" For some years past the supply 
of this important wood has dimi- 
nished in quantity and risen in price. It is derived from 
the forests of the Caucasus, Armenia, and the Caspian 
shores. The wood of the best quality comes from the Black 
Sea forests, and is principally shipped, from the port of Poti. 
The produce of the Caspian forests, known in the trade as 
' Persian wood,' until last year, was also exported through 
the Black Sea from Taganrog. This found its way, after 
the commencement of the war, via the Volga canal, to St. 
Petersburg. The produce of the Caspian forests is softer 
and inferior in quality to that of the Black Sea. It is a 
matter of interest to see whether one result of the war will 
be to open these Black Sea forests which the Russian Gov- 
ernment has hitherto kept rigorously closed. The falling 
off of the supply has led, meanwhile, to various attempts to 
find substitutes for boxwood for many purposes. Messrs. 
Joseph Gardner & Sons, of Liverpool, have introduced, with 
some success, the American dogwood {Cornus florida) and 
persimmon (Diospyros Virginiana) for shuttle making, for 
which purpose box has hitherto been in great demand. The 
diminished supply has also drawn attention to the Himalayas 
as a source. " 

It seems, however, that the difflculty of transit from the 
mountains to the seaboard is found to be the great obstacle; 
and, in addition thereto, the possible supply appears to be 
much smaller than is furnished from existing sources. Mr. 
R. J. Scott has presented to the Kew Museums blocks pre- 
pared for wood engraving of hawthorn, which, he states, " is 
by far the best wood after box that he has had the opportu- 
nity of testing." 
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Relative EarnlnKS of Capital and Ijabor. 

The Tribune's Washington correspondent gives the follow- 
ing report of a statement on the relations of labor and capi- 
tal recently made by Mr. Edward Atkinson, of Boston, be- 
fore the Committee on Labor, of which Mr. Abram 8. 
Hewitt is chairman: 

Mr. Atkinson presented interesting statistics obtained l^ 
the researches of Mr. Carroll D. Wright, chief of the Massa- 
chusetts Statistical Bureau, and from the returns of the as- 
sessors of State taxes, which, taken together, furnish as to 
Massachusetts (the richest State in the Union), the basis for 
a pretty close approximation to the truth in regard to the 
annual product of labor and the value of accumulated prop- 
erty. In 1875 the amount of property returned was as fol- 
lows, values being expressed in currency, gold at the time 
being worth fl.lO to |1.13: 

Real estate 11,311,000,000 

Personal property 530,000,000 

Savings bank deposits 238,000,000 

Property of corporations taxed direct- 
ly by the State 84,000,000 

Property returned under the bank tax, 31,000,000 

Total $3,194,000,000 

On account of property subjected to double assessment, as 
in the case of mortgages, Mr. Atkinson deducted |650,000,- 
000 from the returned value of real estate, and on account 
of mortgages, notes, and other paper merely representing 
titles to property, he deducted $544,000,000 from the aggre- 
gate amount of personal property assessed for taxes. This 
left $1,000,000,000 as the net accumulation of the actual 
product of labor during the two centuries which have elapsed 
since the Massachusetts colony was founded. 

He next considered the product of industry in the State for 
1875, which he set down as follows: 

Manufactures $592,000,000 

Fisheries 7,500,000 

Agriculture and mining ■ 43,500,000 

Total annual product $643,000,000 

In this amount, however, there were numerous duplica- 
tions. Thus to some extent the same cloth is reported once 
as in possession of the manufacturers and again as cloth- 
ing on the shelves of the dealer. After all deductions on ac- 
count of duplications, Mr. Atkinson set down the net 
annual product of the industry of Massachusetts at a maxi- 
mum of $500,000,000 or a minimum of $300,000,000, and 
pointed out that the aggregate accumulation out of the labor 
of two centuries is equal to the annual product of only two, 
or, at most, a little over three years. 

: As a partial explanation of the extreme slowness of the 
process of a,ccretion, Mr. Atkinson pointed out the destruc- 
tive character of invention in its effect upon existing capital. 
As an illustration of this he mentioned a cotton mill which in 
1838 produced a given amount with the labor of 226 men 
working 13 hours a day, and in 1878 produces the same 
amount with the labor of 90 men working 10 hours a day. 
It belongs to the same corporation, is represented by the 
same shares of stock, and to all appearances is the same mill 
now a.s in 1838, but within the forty years from that date it 
has been twice rebuilt from the foundation, while its ma- 
chinery has been again and again replaced by improved de- 
vices, devices which have increased the productiveness of 
labor in the degree indicated by the figures just given. 
This destruction of capital to make way for new inventions, 
said Mr. Atkinson, is the law of progress, and it is to the in- 
crease of production thus brought about that the working 
classes must look for the improvement of 
their condition. 

He next proceeded to show by statistics of 
distribution how small is the share of the 
annual product of industry that goes to capi- 
tal, and how much smaller still is the percent- 
age which capital can devote to luxurious 
uses. In a normal condition of trade, manu- 
facturing capital may yield ten per cent. It 
cannot yield more, because any industry in 
which ifyields that percentage draws so much 
capital into it that the profits are kept down 
by competition. For some years past it has 
yielded much less, and speaking for the cot- 
ton manufacture, it would not now be yielding 
anything at all except for the utilization of 
material formerly wasted and only saved now 
in consequence of services to which the wits 
of the manufacturers have been stimulated 
Taking ten per cent as the yield of capital in 
ordinary times that amount has to be used to 
replace worn out machinery and machinery 
made useless by new inventions. It has also 
to repair building, pay insurance, and cover 
various other expenses, and in the aggregate 
the amount taken out for these several pur- 
poses reduces the ten per cent to six. Of this 
five per cent is used in the payment of do- 
mestic and other service employed by the 
capitalist and in the supply of the actual 
necessities of the capitalist and his family, 
leaving only one per cent that can possibly be 
devoted to the increase of capital or to luxu- 
rious indulgences. 

To sum up, he declared as the result of his 
researches into the statistics of industrj', that 
out of the entire annual product of industry 
in Massachusetts, from 95 to 98 per cent is 
distributed to labor, and all the remainder. 



except one per cent, goes to the maintenance and replacement 
of capital. It is out of this one per cent alone that capital 
can find anything to add to the percentage received by labor, 
and the only way in which the earnings of labor can be in- 
creased appreciably is through the increase in the efficiency 
of production which new mechanical inventions are continu- 
ally producing. 

Mr. Atkinson then went on to discuss the services which 
the capitalist renders to society in return for that one per 
cent which is the sole source of all the great fortunes made 
in manufactures or commerce. In reply to a question as to 
the present tendency of capitalists to invest in industrial en- 
terprises, Mr. Atkinson said there is little inclination to do 
so, and that no improvement in this particular is to be antici- 
pated as long as there remains any uncertainty in regard to 
the unit of value. He, however, anticipates a prosperous 
future for American industry. He disliked even to think of 
the difficulties in store for British industry and the distress 
likely to overtake the poorer classes of the British people, 
and he anticipated within the next five or ten years immi- 
gration from Great Britain to this country such as that which 

; followed the Irish famine of 1846. In reply to a question 
from the chairman he expressed the opinion that English 

i capital also would be transferred to this country in large 

amounts. 

< < ■ > ^ 

EABLT ENGUSH STTLE OF PIAKO AT THE FABI8 
EXHIBITIOIT. 

The piano shown in the accompanying engraving is one 
of the exhibit of Messrs. Brinsmead, of Lypdon. It is a 
specimen of what this firm can do in the vay of uniting 
beauty and novelty of exterior decoration with splendid 
musical effects. It is of the early English style, and is a 
full trichord upright iron grand, with a compass of seven 
octaves. It is fitted with the " perfect check repeater" 
action nostenente sounding board, and complete iron frame. 
The curved top part of the back is intended to act as a f eno- 
tone, collecting the sound and throwing it forward. 

— ^ < » > > 

Electricity In Silk Winding. 

An inventor in this city claims to have perfected an elec- 
trical device which will materially reduce the cost of silk 
reeling, and so make the production of silk commercially 
profitable in this country. From their exceeding fineness 
the silk strands are liable to break while being unwound 
from the cocoons, necessitating close attention on the part of 
the person superintending the work. The strands of silk 
from four cocoons are usually run out on one reel to form a 
single thread, and one woman cannot do more than attend at 
most to two reels. It has been claimed by many interested 
in the silk trade that no machinery could be made delicate 
enough to watch this work automatically. The attention of 
the inventor was drawn to this subject two years ago, and he 
has lately perfected his application of the electric current to 
this work. By running the strands over carefully balanced 
wires, when one breaks the wire drops into mercury and 
closes a circuit which acts on an electric stop in the reel. 
The work is thus stayed until the strand is spliced and the 
circuit broken. In this way the electricity watches the 
strands, and the attendant has only to notice the reels and 
start them when they stop. In the old way not more than 
six pounds of silk could be wound in a week ; by this inven- 
tion it is claimed that forty pounds will be wound in the 
same time. The promoters of this invention hope by it to 
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increase greatly the silk industry in this country. Owing to 

the cost of labor cocoons are not reeled in this country to 

any great extent. They are raised here — none better, it is 

claimed, can be found elsewhere — and exported for reeling, 

and then muchof the raw silk is imported for manufacturing. 

A large amount will be saved if the cocoons can be cheaply 

wound off here. In the South, where the mulberry is common, 

it is believed that the culture of silk may rival that of 

cotton. 

m t » > ^ ■ 

New mechanical Inventions. 

Mr. Richard H. Hill, of New Haven, Conn., has patented 
an improved Safety Attachment for Elevators, in which a 
governor is employed to throw out detents or pawls when 
the elevator attains an unusual speed in its descent. 

An improved Railroad Track and Support has been pa- 
tented by Mr. G. F. Folsom, of Boston Highlands, Mass. 
The object of this invention is to construct the road bed of 
railways so as to combine the elastic feature of wooden ties 
with the less perishable nature of iron. The wooden parts 
may be renewed without disturbing the solidity of the road 

bed. 

^ < « t » 

Early History of tbe Electric IjtKbt. 

A telegram from Washington, to the effect that Edison's 
application for a patent upon a divisible electric light had 
J)een rejected at the Patent Office, was published in the daily 
papers of November 21. The ground alleged for the refusal 
of the patent, says the Operator, was that Edison's invention 
was an infringement upon that of John W. Starr, of Cin- 
cinnati, who filed a caveat for a divisible light in 1845. 
[Edison's patent has since been allowed. ] 

Starr was a maker of philosophical instruments, and re- 
sided at Cincinnati. Had he lived he might have proved as 
much of a genius as Edison. He experimented on his in- 
vention, and went to England to complete it, Mr. King 
going as his agent, and two gentlemen, Judge J. W. Mc- 
Corkle, late member of Congress from California, and Mr. 
P. P. Love, of Dayton, Ohio, furnished the money, about 
$3,000. Each was.to have a fourth interest in the inven- 
tion. Letters of introduction were given to King and Starr 
to the American banker in London, George Peabody, who, 
when the subject was fully explained to him, agreed to fur- 
nish all the capital that would be required to promote the 
project to a successful and practical use, provided that the 
same was approved and sanctioned by the best and most 
celebrated electricians in Europe. Professor Faraday was 
chosen. 

In the meantime Starr and King returned to Manchester, 
where Starr built what he termed a tree, called "The United 
States." He had on it twenty-six branches or limbs, which 
he called by the names of the then twenty-six States of the 
Union. At the end of each limb he had an electric light, 
covered by a glass globe, on each of which was painted or 
inscribed the name of each State. Having thus completed 
his invention, he and King took it to London and exhibited 
it to the electricians at the Electrical Society, Professor 
Faraday being present. So perfect was his invention that 
the Professor pronounced it a perfect success. 

After the exhibition was over King and Starr went home 
perfectly elated with the success, and after partaking of a 
very frugal meal they retired to bed. The next morning 
Starr, not making his appearance at the morning meal, was 
allowed to remain in bed, but as the day advanced and he 
did not make his appearance. King and the landlord went 
to his room, and not being able to awaken 
him, they burst open the door, and there 
found poor Starr dead in his bed. The ex- 
citement and overwork of the brain are sup- 
posed to have caused his death. From that 
day to this nothing further has been done 
with this Starr invention. 

Starr filed a caveat in this country in 1845. 
His claim may be interesting enough to quote 
here: 

"I claim the application of continuous me- 
tallic and carbon conductors intensely heated 
by the passage of a current of electricity to 
the purpo.ses of illumination. I do not claim 
the method of lighting wires by electricity, 
which is well known, as I have already 
stated, but I claim the method of heating 
conductors so as to apply them to illumina- 
tion, the current being regulated so as to ob- 
tain the highest degree of heat without fusing 
the conductor. I claim the method of ob- 
taining an intermitting light for the use of 
lighthouses, in the manner set forth, and for 
signals. I claim the mode of submarine 
lighting by inclosing the apparatus in a suit- 
able glass vessel, hermetically .sealed, and 
also the mode of lighting places containing 
combustible or explosive compounds or ma- 
terials, as set forth." 

His application for a patent was rejected, 
however, in 1846, on the ground that the in- 
vention was not new, and that there was too 
much expense in producing the electric light. 
Mr. Edison says his invention is different 
from Starr's. He says he cannot patent the 
divisibility of the electric light, but he can 
patent the means that allows it. In other 
words, he can patent a lamp, or any device 
that will make this division. His application 



© 1879 SCIENTIFIC AMERICAN, INC 



January i8, 1879.] 



^tmtiiu %mtxkm. 



41 



for a patent for a lamp is already before the Commissioner, 
and is taking its regular course. According to the rules of 
the Patent Office nothing concerning it can be divulged. It 
is understood, however, that it is progressing favorably. 
Mr. Edison has already received seven patents bearing on 
the electric light, and has filed three caveats. Five more 
similar applications are now under way. He has had a man 
in the Astor Library searching the French and English pat- 
ent records and scientific journals, from the earliest dates 
down to the past fortnight, and says nothing like his ar- 
rangements has been revealed. 

Mr. Edison is making elaborate preparations to introduce 
and experiment with the electric light. He purposes to 
commence at Menlo Park with 2,000 lights, using telegraph 
poles with 15 lights on each arm. This experiment, includ- 
ing the cost of the buildings, engine, generating machines, 
and everything, is estimated at from $100,000 to $135,000. 

* < « I » ■ 

SPBEADINO DIFETHEBIA B^ EISSL'B. 

From the report ot the physicians in attendance upon the 
grand ducal family of Hesse-Darmstadt during the recent 
outbreak of diphtheria which resulted in the death of Prin- 
cess Alice, the range of the disease appears to have been 
sharply limited. From November 6 to the 14th six of the 
family were attacked ; on the 6th, Princess Victoria, aged 16; 
in the night from the lltli to the 12th Princess Alice, aged 
6; on the 12th Princess Mary, aged 4; in the night from the 
12th to the 13th, Princess Irene, aged 12; in the afternoon of 
the 13th, the Hereditary Grand Duke Ernst Ludwig, aged 
10; and on the 14th, the Grand Duke himself. Of the entire 
family, the Grand Duchess (Princess Alice of Great Britain) 
and one daughter (Princess Elizabeth) only were spared at 
that outbreak of the disease. The Grand Duchess, how- 
ever, was attacked afterward. Immediately after the first 
member of the family (Princess Victoria) had fallen ill she 
was seen by a physician and at once separated from all 
the others. The same caution was observed after the fall- 
ing ill of the other princesses, but without preventing the 
outbreak of the disease in the rest of the family. In all 
cases there were large patches of false membrane on the 
tonsils, and in most of them swelling of the lymphatic 
glands in the angle of the jaw. All the patients recovered 
with the exception of Princess Mary, in whose case the 
disease from its very beginning had shown a very insidious 
character. No member of the household (in all 60 persons), 
no nurse, no physician was infected. It is, therefore, clear, 
the British Medical Journal asserts, that "all the cases were 
produced by direct infection, doubtless by kisses." The 
physicians ascribe the intensity and limited extension of 
the epidemic to three conditions : 1. To the intensity of the 
infection carried from outside, because the membrane in the 
case of the first patient (Princess Victoria) looked from their 
very appearance discolored and ecchymosed ; 3, to the di- 
rect transference of the infectious matter by kisses; 3, to 
the condition of the mucous membrane of the tonsils and 
of the pharynx of the infected persons, all of them having 
suffered very frequently from acute and chronic affection 
of these parts. 

The lesson to be derived from tins not exceptional ex- 
perience is very clear. 

As every physician knows, it is no uncommon thing for 
adults to have diphtheria so mildly that it is mistaken for 
an ordinary sore throat resulting from cold; yet such a per- 
son can easily infect a child, and the child become a center 
of malignant infection. In view of the fatal prevalence ot 
diphtheria, therefore, the kissing of a child upon the mouth 
by a person with a sore throat is hazardous, if not criminal; 
and scarcely less so is the practice of allowing children to 
kiss their ailing playmates. It would be wise to exercise 
great caution in this matter if not to discontinue the prac- 
tice of kissing upon the mouth altogether. 



Neir Agricoltaral InTentlons. 

An improved Load Binder has been patented by Mr. Hen- 
ry A. Harris, of Katonah, N. Y. This is a simple and con- 
veniently operated apparatus substituted for the pole and 
chains ordinarily employed for binding hay, straw, cut grain, 
or bales, bundles, etc., upon a rack or wagon body. 

An improved Guano Distributer has been patented by Mr. 
James P. Lowell, of Purcellville, Va. The improvement 
relates particularly to the construction of the devices both 
for stirring the material in the hopper, and thus preventing 
its becoming aggregated in lumps, and also for causing its 
free and uniform discharge from the hopper. 

Messrs. C. A. Sprague and John W. Clardy, of Weaver's 
Station, Ala., have patented a Cotton Chopper and Rake in 
which a vibrating hoe is employed to thin out the plants. 

Mr. Aaron F. French, of Deniison, Iowa, has patented an 
improved Harrow, the frame of which is fastened together 
by iron rods passed transversely into the ends and screwed 
into nuts or burrs let into the end beams. These rods 
serve also as draught bars, to which the whifiletrees are 
hooked. 

< I « I » 

An International Fisb 8tao\r. 

An international exhibition of the methods and products 
of sea and inland fisheries will be held at Berlin, Prussia, in 
April, 1880. Mr. R. B. Roosevelt "urges the sending of ex- 
hibits from this country, confident that in several depart- 
ments we could easily carry off the honors, though the Scandi- 
navian states are far ahcaa of us in variety of methods of 
preserving fish. 



A NEW METHOD OF SETTING BOIIEB TUBES. 

We illustrate herewith a novel plan for setting tubes in 
steam boilers, which was recently patented by Mr. John E. 
Jerrold, of Meadville, Pa. The engraving exhibits the suc- 
cessive steps in the process of setting the tubes. Fig. 1 
shows the tube sheet counterbored so as to leave an internal 
flange on the face side of the lube sheet. Fig. 2 shows the 
hole enlarged to receive the flared end of the tube. In Fig. 
3 the end of the tube is in position to be flared, as shown in 
Fig. 4. In Pig. 5 the tube setting is shown complete, the 
internal flange of the tube sheet having been set down upon 
the flaring end of the tube. 




JEAKOLO'8 HETiiO]) OF BSJIISQ BOILEB TUBES. 

it is claimed by the inventor that a perfectly tight joint is 
secured without the use of an expanding tool. The surface 
of the tube sheet is perfectly plain and smooth, and the end 
of the tube is covered and protected from the fire. When 
this improvement is used copper thimbles will not be re- 
quired. 

We are informed that this method of tube setting has 
been thoroughly tested by some of the largest railroads in 
this country, and has proved very satisfactory. 

The patent is owned by the Patent Tube Setting Co., of 

Salamanca, N. Y. Further information may be obtained 

from J. F. Caldwell, secretary of the company, at Meadville, 

Pa. 

^ I ■ I » — — 

THE 0BIT£Y GTBOSCOFE AND THE OYBOSCOPIC 
PENDITLirH. 

The accompanying engravings represent two little instru- 
ments illustrating the principles involved in birotary or par- 
adoxical motion. They were constructed by Mr. Gruey, a 
member of the French Academy of Sciences. 




In Jftg. 2, A is a brass ring suspended at a, so that it may 
swing frtely around an axis, a a. Within this ring is sus- 
pended a second ring, B, revolving around the axis, bb. T 
IS a circular disk turning with its axis, t t, within the 
second nng, B; a plane, laid through t t, traverses per- 
pendicularly one laid through b b. At a the ring. A, is 




The circular disk, having received a certain initial rotary 
velocity, the ring, B, is struck with the finger so as to impart 
to it a speed of 50 revolutions per second. The speed of 
the ring, B, increases in the measure as the rotary motion of 
the disk, T, is accelerated by turning the wheel, M, more 
rapidly. When this operation is stopped, the apparatus 
gradually comes to a standstill This simple experiment 
illustrates well the rotation of a body around two different 
axes perpendicular to each other. 

Fig. 1 represents the gyroscopic pendulum. A ring 
similar to the ring. A, in the gyroscope, is suspended by a 
thread of India rubber. Within the same a circular disk 
revolves freely with its axis, a' b*. When at rest the appara- 
tus is in the vertical position, as indicated by the engraving. 
If, while in this position, the thread be twisted up and again 
allowed to untwist, after a rotary motion has been imparted 
to the disk, T, by striking it with the hand, the equilibrium 
is at once disturbed. As the thread twists and untwists al- 
ternately the pendulum assumes an inclined position and 
oscillates around a conical space with wide base, till the en- 
ergy of the rotary motion of the disk, T, is exhausted and 
the latter is at rest. — Les Mondes. 

— — — * I ■ I » — — 

Petrolenm Notes. 
PIPE LINES. 

The United Pipe Line Company was organized in 1877 by 
a consolidation between the following companies, viz. : The 
(old) United Pipe Lines, the Antwerp and Oil City Pipe 
Companies, the Atlantic Pipe Company, the American 
Transfer Company (in Clarion and Venango counties), and 
the Sandy Pipe Line. 

At the present time (October, 1878) the company owns, and 
has in active operation, over 1,500 miles of 2 inch pipe, and 
300 miles of 3 and 4 inch pipe. It has connected with these 
pipes more than 350 iron tanks, with a capacity of over 
5,200,000barrelsof 42 gallons each, of which 1,800,000 barrels 
are owned by the company, and 3,400,000 barrels held by 
them under contract with the owners. It owns over 800 
miles of telegraph wire connecting all its offices and stations 
with each other, and with the general oflice of the company 
at Oil City, Pa. It is fully equipped with boilers, pumps, 
and all necessary means for receiving and transporting to 
delivery points at least 75,000 barrels of oil per day. It has 
points of delivery upon all railroads in the oil regions, at 
which 2,500 cars, containing 335,000 barrels, can be loaded 
daily; and can deliver directly to refineries at Oil City, Pa. 

OIL PRODUCTION. 

The total production of crude petroleum, says StoweWs 
Petroleum Beporter, in Pennsylvania in November, 1878, was 
1,348,952 barrels, against 1,173,420 barrels in November, 
1877. Increase in 1878, 175,532 barrels. 

The total amount of crude petroleum held in the produc- 
ing regions of Pennsylvania December 1, 1878, was 4,389,309 
barrels, against 2,471,798 barrels on the 1st day of December, 
1877. Increase, 1,817,511 barrels. 

The total exports of petroleum from the United States 
from January 1, 1878, to November 29, was 305,444,727 gal- 
lons, against 317,064,396 gallons for the same time in 1877. 
Decrease in 1878, 11,619,669 gallons. The Bradford district 
produced during the month of November, 746,279 barrels of 
petroleum, being about one half of the entire production -in 
the United States. 

The amount of crude petroleum represented by outstand 
ing certificates on the last day of November was 1,784,443.35 
barrels, against 1,517,484.27 barrels on the last day of Octo- 
ber, a reduction during November of 269,959.88 barrels. 

The oil produce of Pennsylvania has been to that State of 
more intrinsic value than all other industries combined. Its 
daily output of crude oil is about $500,000, varying some- 
what, of course, with market values. But for all practical 
purposes this estimate may be taken as correct. Now, this 
exceeds the daily gold and silver product of the Pacific slope. 
We recently gave detailed statistics on this point which 
prove the accuracy of our present statement. — San Francisco 
Post. 

Kentockt. — The Carter and Alexander well, which was 
drilled on Renox Creek, in 1865, and never tested, has re- 
cently commenced flowing oil at the rate of 100 barrels per 
day. The gravity of the oil is about 41° and dark brown in 
color. 

Ontabio. — Exports of petroleum from the United States 
to the Dominion of Canada during the fiscal year ending 
June 30, 1877: 

Crude 370 bbls., valued at $ 2,158 

Naphtha 83 " " " 795 

Illuminating 13,234 " " " 187.451 

Lubricating 1,738 " " " 31,959 

Residuum 76 " " " 505 



connected with a rod, m, the other extremity of which runs 
smoothly in an undulating groove in the wheel, M. When 
the latter is turned by means of the crank an oscillating mo- 
tion is imparted to the rod, m, and consequently to the rins;, 
A. These oscillations are very short and unobserved by the 
eye; the ring. A, apparently remains at rest. 



15,381 " " " $163,868 

Japan. — Crude oil is obtained in ten different provinces 
in Japan, and its existence has been known, according to 
Japanese writers, since A. D. 615, but the art of purifying it 
was not known till some six years ago; since which time 
refining establishments have been erected in five different 
places, with a total capacity of turning out 4,000 gallons per 
day. 

Asia. — The valley of the Euphrates is destined to become 
one of the greatest commercial and important political cen- 
ters of the world. I have myself seen whole caravans travel- 
ing through this region bearing nothing but American petro- 
leum. American petroleum now lights up the dark places 
of Nineveh, of Jerusalem, and all the cities of the East.— 
Lecture by Dr. Newman. 
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Recent Facts about Poisons. 

CARBOLIC ACID. 

According to the Pharmaeeut. Zeitung fur Buasl. , Dr. 
Sanftleben, on the recommendation of Professor Baumann, 
has used sulphuric acid with the best success as an antidote 
to carbolic acid, the phenol combiningwiththe acid to form 
phenyl sulphuric acid, which is not poisonous. He adminis- 
ters it in a mixture composed of diluted sulphuric acid 10 
grammes, mucilage of gum arable 200 grammes, and simple 
sirup 30 grammes, in doses of a tablespoonful every hour. 

POISONINQ BY MOULDY BREAD. 

An inquest was held at Barnsley, England, October 10, in 
relation to the deaths of two of eight persons poisoned by 
partaking of bread pudding made at the Albert Dining 
Rooms, Barnsley. A. H. Allen, public analyst, testified 
that he had examined the liver and kidney of one of the vic- 
tims, and the liver and lungs of the other, without finding any 
trace of poisonous metal. The materials used in making the 
pudding had been carefully examined with negative results. 
The glaze of the basin in which the pudding was cooked had 
been found to be free from lead or other poisonous metals. 
The pudding had been very carefully examined and no deadly 
poison had been detected. The negative results of the 
chemical examinations for various metallic poisons had been 
borne out by the failure of either pudding to produce purg- 
ing or other poisonous effects on a puppy which was fed on 
the suspected pudding for two whole days. There were not 
a few cases on record of irritant poisoning and death being 
produced by mouldy bread. Thus, horses have been 
killed in a short space of time after eating such bread in their 
ordinary food. The symptoms were those of an irritant 
poison. In 1839 an investigation was made in France into 
the cause of illness due to eating bread, and it was found, by 
experiment, that bread in a particular state of mouldiness or 
decay may not only produce symptoms of poisoning, but 
actually cause death ; and it was impossible to distinguish 
the harmless from the dangerous kinds of mould. As fungi 
grow very rapidly, it is quite possible for mouldy bread to 
be quite poisonous at one date, and to have lost its poisonous 
properties two days afterward. One of the most poisonous 
of these fungi is ergot, which produces symptoms very simi- 
lar to those occasioned by the pudding, and the reports of 
the evidence in the present case have caused an eminent 
toxicologist to express a very strong opinion that the pres- 
ence of this fungus was the cause of the poisoning. The 
witness stated further, that from experiments and observa- 
tions he thought it clearly shown that the pudding contained 
a substance which resembled ergot in all its chemical reac- 
tions. The pudding was made of bread said to be mouldy, 
and which was several weeks old and had been in contact 
with ham, butter, and miscellaneous scraps. Mr. Allen then 
submitted extracts of letters from the leading toxicologists 
of the kingdom whom he had consulted on the subject, and 
all of whom agreed with him in his opinions as set forth 
above. 

OPIUM POISONING. 

Dr. Sewall, in the Medical Press and Circular, relates the 
case of a woman, aged 35 years, who, suffering from angina 
pectoris, took 2 drachms of Battley's sedative at intervals of 
half an hour until she became insensible ; taking in all, ac- 
cording to estimate, 3i fluid ounces. A convulsion and 
marked symptoms of opium poisoning supervened. An 
enema of J^ pint of strong green tea was given, and in 
twenty-five minutes her lips became more florid, and respi- 
rations from thrice in two minutes to six times a minute. 
Fifteen minutes later )4. Pin' more of tea was given in the 
same way. In 4J^ hours patient recovered consciousness. 

PHOSPHORUS. 

Two girls, aged 14 and 16, according to Dr. Wilmore, in 
the British Medical Journal, took % ounce of phosphorus 
paste. The subacute symptoms lasted for five days before the 
relatives became alarmed. Neither pain nor vomiting was 
severe. One patient died; the other (who took the least) re- 
covered. Turpentine was administered through the latter 
case. 

SALICYLIC ACID. 

A ease is reported from Wreschen, in Prussia, where a 
patient suffering from acute rheumatism was poisoned by 
impure and partially decomposed salicylic acid. After the 
dose of about 12 grains he began to perspire very freely; the 
perspiration increased with two more succeeding doses, and 
after the fourth dose violent headache supervened, followed 
by coma and death. 

THE POISON OP MILK SICKNESS. 

This is one of the most remarkable and subtle poisons 
known. All attempts to fix it on certain plants or elements 
of soil or water have failed. Yet it is of the most permanent 
and virulent character. The following illustration of this is 
given by a writer in the North Carolina Medical Journal : 

"Captain Thompson lost thirteen of his cattle from milk 
sickness as he was driving them from the Milestone Knob (a 
noted place for the disease). He had them skinned, and the 
hides were hung on poles between his cribs; the rats being 
numerous, they gnawed the cellular substance from the 
hides, which was so poisonous as to kill every rat about the 
cribs." He adds: "This poison differs from all known 
poisons in the world, in the following particulars : (1) It lies 
quietly in the system for a long time, without exhibiting any 
of its toxical power, until the person or beast is forced to 
take exercise; (2) it is more ethereal and diffusive than any 
poison known to me. Most of the poisons with which I 



am acquainted affect the stomach and bowels, the brain and 
nervous system ; this pays no court to either, but extends 
through every muscle, bone, and tendon, affecting the whole 
system, even the skin and cellular substance under the skin." 

^ < I » » 

The Treatment of Baldness. 

In the Atlanta Medical and Surgical Journal, Dr. George 
H. Rohe writes on this widely interesting subject: 

Having been himself a sufferer from seborrhea and conse- 
quent alopecia for six or seven years, the writer has, as may 
be supposed, tried a great many remedies with a view to its 
alleviation and cure. Arsenic, internally, stimulating 
washes or oily applications, containing in the one case cor- 
rosive sublimate, in the other quinine or tannin, in still an- 
other some of the stimulating oils, were used with no appre- 
ciable effect either on the formation of scales or the depila- 
tion. Finally, about two years ago, an item went the rounds 
of the medical journals to the effect that a French physician, 
whose name has escaped me, had found that the local use of 
a five per cent solution of chloral hydrate was a sovereign 
remedy for the trouble under consideration. Rejoiced that 
at last I could appropriately shout " Eureka 1" I began to use 
the chloral wash assiduously for about three months, follow- 
ing the directions given as accurately as possible. At the 
end of the three months the production of scales was more 
rapid and the fall of hair greater than ever. Disgusted with 
the failure of all the therapeutic measures which had been so 
highly lauded, I almost decided to let the affection take its 
own course, and run the risk of a shiny bald pate at thirty. 
About that time the second volume of Hebra's classical 
treatise on diseases of the skin came to hand, and one of 
the first things I read was Kaposi's thorough article on alo- 
pecia. Impressed with the reasonableness of the views put 
forth by Kaposi, I determined to give his plan of treatment 
a trial, with the result of checking the fall of hair and di- 
minishing the production of scales in a reasonably short 
space of time. I have since then recommended the plan in 
a considerable number of instances, and when it has been 
faithfully carried out, with uniform success. 

The success of the method depends upon the use of an 
agent which, while mildly stimulant, removes the scales and 
thoroughly cleanses the scalp. This agent is the German or 
French soft soap (green soap, schmierseife, savon vert) in 
alcoholic solution. This soap is now imported in large 
quantities and prescribed daily by the dermatologists of 
Boston, New York, Baltimore, Philadelphia, and other cities. 
The soap, containing an excess of alkali, saponifies the fatty 
matter of the sebaceous secretion, and it is thus easily re- 
moved. The alcohol greatly assists this action, and seems 
also to have an alterative action — if such an indefinite term 
is excusable — on the glands. The two may be combined as 
follows. 

R. Saponis viridis (Germ.); alcoholis, iia, 3 ij. ; solve, filtra, 
et adde ol. lavandulse gtt. xx.-xxx. 

The oil of lavender is added to cover the disagreeable fishy 
odor of the soap. The above makes a very handsome orange 
or wine colored preparation, with a pleasant odor, to which 
the most fastidious will hardly object. 

This is used as a shampoo every morning or evening, pour- 
ing one or two tablespoonf uls on the head. Upon the addi- 
tion of water, and smart friction with the fingers, a copious 
lather is soon produced. After keeping up the shampooing 
process for four or five minutes, all the soap must be washed 
out of the hair by the free use of warm or cold water, and 
the hair thoroughly dried by means of gentle friction with a 
soft towel. The immediate effect experienced is a disagree- 
able feeling of tension of the scalp, as if it were stretched too 
tightly over the skull. To obviate this effect, and to keep 
the scalp from getting too dry, and thus, perhaps, set up a 
true pityriasis, it is necessary to follow up the shampooing 
with some fatty application, which may contain some mild 
stimulant, thus: Castor oil, 1 part, to alcohol 3 or 4 parts, 
with a little oil of rosemary or cinnamon, or the elegant 
pomades and oils of Bazin and other manufacturers may be 
used. But the best as well as the neatest preparation that I 
have employed for this purpose is the hydrocarbon known 
in commerce as cosmoline. This is a product obtained from 
petroleum. It is entirely bland and unirritating; never turns 
rancid, and is comparatively cheap. It may be obtained in 
the fluid form or as a soft solid. 

This procedure, shampooing, drying the hair, and apply- 
ing the greasy preparation, must be repeated daily for three 
or four weeks. In the course of that time it will be dis- 
covered that the production of scales and the falling of the 
hair have been very markedly decreased. It will then suffice 
to repeat it two or three times a week for a month or two 
longer, after which a good shampoo once a week will usually 
succeed in maintaining a permanent cure. 

Most patients will be alarmed after using this method at 
first, because the hair comes out in greater quantity than 
before. This is due to the fact that a large number of hairs 
are dead and only retained in their follicles by the plugging 
of the sheath with the accumulated sebaceous matter. The 
patient should, therefore, always be prepared for this result, 
and the cause of the increased falling of the hair explained 
to him. 

It is not necessary, though more convenient, to cut the 
hair short during the treatment. 

When the alopecia has lasted so long that the hair bulbs 
have become atrophied, nothing will restore the hair on 
those spots. Our endeavors must be directed to saving 
what remains. A prognosis favorable to the restoration of 
the hair must, therefore, be given with caution. 



microscopic Exantlnatlon of meat. 

The microscope is, in many places, relied upon to decide 
upon the presence or absence of trichinee in pork, but unfor- 
tunately, it often happens that a poor microscope or an in- 
experienced or careless manipulator fails to detect what ie 
actually present, and by giving a feeling of false security 
does positive injury. This, too, has caused many to reject 
I the microscopic test as useless. 

, The failure to detect trichinae may, and often does, occur 

I as the result of using too small pieces of meat for examina- 

tidn, rather than from inexperience, so that it is mere chance 

that this little scrap contains the object looked for. This is 

■ partially the fault of the books published for instruction in 

this subject, such as Wolf's and Lang's. Sometimes very 

few trichince are present, " few and far between." Recently 

[ an apothecary, Schaltz in Primkenau, examined twelve plates, 

I each holding 6 pieces of meat, or 72 preparations, but found 

! only 2 trichina?. Tiemann demands the examination of at 

least 23 square inches of the substance, and introduces large 

glasses for this purpose, but it is very hazardous to bring 

very large surfaces under the microscope, and it is easy to 

overlook small objects, if few. 

Kunstmann says that he has experimented with glasses 2 
to 3 millimeters thick, of various sizes and shapes, in which 
the meat is held by screw clamps. At last he chose plate 
glass 6 or 8 millimeters thick. The power used for the cx- 
j amination of meat is so low and permits of so great a dis- 
; tancc from the objective that both object glass and cover 
may be of the same thickness. For two years he has em- 
ployed strips of plate glass 5 cm. (2 inches) wide and 40 cm. 
(16 inches) long, which fit accurately on each other. On 
one of these he puts the piece of flesh, cut with a curved 
scissors, spreads it out uniformly with a needle, and 
squeezes it between the two glasses, so that he has an un- 
broken preparation 2 cm. wide and 36 cm. long. Between 
these glasses the preparation lies fast without the use of any 
further pressure. This glass is passed lengthwise through 
under the objective, one edge being examined first and then 
the other, then the middle, no portion escaping. Glasses of 
this size can be employed with an objective that magnifies 
60 diameters. 

The same man, also, sometimes employs plates of glass 
70 cm. (38 inches) long, but they require a special table, and 
can only be used in the laboratory or at home. It may .seem 
a parado.'c to use such large glasses for microscopy, yet no 
other method offers such security. The meat examiner is 
compelled to examine the whole preparation, and only by 
the greatest carelessness can any trichinse be overlooked. 
These long strips of glass can be obtained from the waste 
box at mirror manufacturers. 

Another important point overlooked in most treatises on 
the subject is that the microscope must be placed high 
enough to look into it without bending the neck, which also 
leaves the hands in a more natural position to regulate the 
j glass plate. A convenient cover for one eye is also desirable 
to avoid being obliged to hold it shut. 

^ < • > » 

Tivo Varieties of Sciatica. 
There are two varieties of sciatica, one in which the nu- 
trition of the limb is unchanged, the other accompanied by 
atrophy of the limb. In the first class the neurilemma alone 
: is affected; in the second, the nerve fibers are attacked by the 
inflammation and cause atrophy of the limb. There are two 
I kinds of pain,one only present on motion of the limb, the other 
when the limb is at rest. In all cases the first element of 
cure is rest. To this in cases of the first class must be added 
blisters and hypodermic injections. The pain being allayed, 
dry fumigations should be used. Dry heat is better than 
douches of sulphurous or terebinthinate vapors. In default 
of the former, vapor douches give the best results. — L' Union 
Medicale du Canada. 



Oatmeal Diet. 

I Undoubtedly one of the most healthful and nourishing 
I articles of diet is oatmeal. Whc properly cooked and 
eaten with sugar and cream it forms a dish which most peo- 
ple relish better than meat for breakfast, and is very much 
cheaper. Liebig has chemically demonstrated that oatmeal 
I is almost as nutritious as the very best English beef, and that 
i it is richer than wheaten bread in the elements that go to 
j form bone and muscle. Professor Forbes, of Edinburgh, 
I during some twenty years, measured the breadth and height, 
■ and also tested the strength of both arms and loins, of the 
students of the University — a very numerous class and of 
I various nationalities, drawn to Edinburgh by the fame of 
his teaching. He found that in height, breadth of chest 
and shoulders, and strength of arms and loins, the Belgians 
were at the bottom of the list ; a little above them the Eng- 
lish; and highest of all the Scotch, and Scotch-Irish from 
Ulster, who, like the natives of Scotland, are fed in their 
early years at least one meal a day of good oatmeal porridge. 

moral Influences of the Stndy^ of Natural Science. 

If great care is taken to bring out the evidence in every 
case, and no statements are permitted to pass unquestioned 
which hiive not been tested by observation or experiment, a 

[ great respect will gradually arise for the truth. I believe 
that a conscientious regard for the truth may be established 
in this way without that word itself ever having been men- 
tioned. Accuracy in observation and moderation of state- 

I ment, are certainly the surest guardians, if not the keepers 

'of truth, and these two qualities are more easily obtained by 
the study of objects than by any other means, — Alpheiis 

I Hyatt. 
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TO IKVENTOES. 

An expenence of more than thirty years, and the pre- 
paration of not less than one hundred thousand applica- 
tions for patents at home t-nd abroad, enable us to un- 
Uetdtand the luwa and practice on both continents, and 
to possess unequaled facilities for procuring patents 
everywhere. In addition to our f acllitieu for preparing 
drawings and Bpeclflcations quickly, the applicant can 
rest assured that his case will be filed in the Patent Of- 
fice without delay. Every application, in which the fees 
have been paid, is sent complete— Including the model- 
to the Patent Office the same day the papers are signed 
at our office, or received by mall, so there is no delay In 
filing the case, a complaint we often hear from oth» 
sources. Another advantage to the Inventor in seoorlng 
his patent through the Scientific American Patent 
Agency, it Insures a special notice of the invention in 
the SciKXTiFic AMERICAN', which publication often 
opens negotiations for the sale of the patent or mann- 
facture of the article. A synopsis of the patent laws 
'.n foreign countries may be found ori another page, 
and per8on>4 contemplating the securing of patents 
abroad are invited to write to this office for prices, 
which have been reduced in accordance with the times, 
and our perfected facilities for conducting the business. 
Address MUNN & CO office Scikntific AMehioan. 
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The Charge for Insertum binder this head Is One DoSar 
« linefoi' each insertion ; abovt eigJd words to a line. 
AitvertUementa mvst be rectived at publication office 
Of early as Thursday morning to appear in next issue. 

Valves and Hydrants, warranted to give perfect satls- 
taotton Chapman Valve Miinuf . Co., Boston, Mass. 

Assays of Ores, Analyses of Minerals, Waters, Com- 
mercial Articles, etc. Technical formulfe and processes, 
ruller & stillmnn, 40 & 42 Broadway, N. Y. 

Save your Fuel— Prom one fifth to one-third of the 
nsnal amount of coal bills can be saved by th^ use of fire- 
proof non-coDducting Asbestos Coverings on hot air and 
steam pipes, boilers, heater pipes In dwellings, etc. The 
genuine can be procured only of The H. W.Johns Mann, 
facturing Company, 87 Maiden Lane, New York, paten- 
tees and manufacturers of Asbestos Paints, Roofing, etc. 

2d hand 2 H. P. Engine and Boiler, $140. Geo. F. 
?hedd, Waltham, Mass. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills. Pittsburgh, E^., for 
lithograph, etc. 

Mooie's Regulating Valve, working between high and 
low pressure. L. Moore, No. 17 11th St., Louisville, Ky. 

Dead Pulleys that stop the running of loose pulleys 
and their belts, controlled from any point. Send for 
catalogue. Taper Sleeve Pulley Works, Erie, Pa. 

Sci. Am.; a full set for sale. A. F. Park, Troy, N. T. 

St«el Stamping Fgures, 1-16 to H in., $1; Alphabets, 
13; Dies to order. S. M. York, Cleveland, O. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit * other can tools. Bliss & Williams, B'klyn, N. Y. 

Partner Wanted. — See advertisement on inside page. 

The only Engine in the market attached to boilerhav 
mg cold bearings. F. F, & A. B. Landis, Lancaster, Pa. 

Blk'n, Mech's, Ma'fs., address Bojt 73,Wi]Umautic, Ct. 

Johnson's Universal Lathe Chucks; the best are the 
cheapest. Lambertville Iron \\'orka, Lambertville, N. J. 

No more danjrcr from kerosene. Sample of patent 
Safety Valve that fits any lamp, and effectually prevents 
an explosion, sent by mail for 25 cents. Agentawanted. 
W . B. Post, 16 Dey St., New York. 

Best results «bta!ned from Success Turbine Water 
'Wheel. References given. S. M. Smith, York, Pa. 

Right to manufacture a salable Patented Article de- 
sired. W. F. Adams, 602 North 4th St., Camden, N. J. 

For Sale.— Brown & Sharp Universal Millhig Machine; 
Bement Profiling Machine ; first-class 2d hand Machine 
Tools. B. P. Bullard, 14Uey St., N. Y. 

Texas Machinery Depot for any kind of machinery or 
special hardware. P. H . Gerhard, Austin. Texas. 

Send for circulars of Indestructible Boot and Shoe 
Soles to H. C. Goodrich, 40 Iloyne Ave., Chicago, m. 

Nickel Plating. — A white deposit guaranteed by using 
our material. Condit,Hansrin & Van Winkle,Newark,N.J. 

1,000 2d hand machines for sale. Send stamp for de- 
scriptive price list. Forsaith & Co., Manchester, N. H, 

Galland & Co.'s improved Hydraulic Elevators. Office 
206 Broadway, NY., (Evening Post Building, room 22.) 

Iron. Brass, and Steel Wire. Needle pointed English 
eteel Wire, for all purposes. W. Crabb, Newark, N. J. 

For Fire or Power Pumps, address the Oould's Manf. 
Co., Seneca Falls. N. Y., or 15 Park PI., N. Y. city. 

Brush Electric Light.— 20 lights from one machine. 
Latest 4 best light. Telegraph Supply Co., Cleveland, O. 

The Hancock Inspirator received a gold medal at 
Paris, as being the best boiler feeder ever made, and 
the Old Colony Hailroad (who have twenty-three ma- 
chines in constant uset have just given it their unquuli- 
Bed indorsement, as the cheapest and most efl"ective 
feeder ever used on their locomotives. Those inter- 
ested are referred to their lecter of recommendation, 
which may be found in our advertising columns. 

J. C. Hoadley, Consulting Engineer and Mechanical 
and Scientific Expert, Lawrence, Mass. 

The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are to be sold out very low by the George 
Place Machinery Agency, 121 Chambers St., New York. 

For the best advertising at lowest prices in Scientific, 
Mechanical, and other Newspaiiers, write to B. N. Fresh- 
man 4 Bros., Advertising Agents, 186 W. 4th St., Cln.,0. 
H. Prentiss & Co., 14 Dey St., N. T., Mannfs. Taps, 
Dies, Screw Piates. Reamers, etc. Send for list. 

Hydraulic Elevators for private houses, hotels, and 
public buildings. Burden Iron Works, Brooklyn, N. Y. 
Bolt Forging Machine & Power Hammers a specialty. 
Send for circulars. Forsaith 4 Co., Manchester, N. H. 

Solid Emery Vulcanite Wneels— The Solid Original 
Emery Wheel — other kinds imitations and Inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N. Y. 

Eagle Anviis, 9 cents per pound. Pnlly warranted. 
Bevins & Co.'s Hydraulic Elevator Great power, 
simplicity ,8afety .economy .durability. 94 Liberty Rt.N.T. 



Manufacturers of Improved Goods who desire to build 
up a lucrative foreign trade, will do well to Insert a well 
displayed advertisement In the SCIENTIFIC AMBRICA>f 
Export Edition. This paper has a very large foreign 
circulation. 

Two fine Astronomical Telescopes, 3 in. and? in., by 
first-class English maker, cheap. I. Bamsden, Phlla. 

Gold Chronometer Watch, by flrst-clasi English ma- 
ker; coat $260, price Uss;; latest patented improvements. 
I. Bamsden, 21 Christian St., Philadelphia, Pa. 

For Town and Village oee, comb'd Hand Fire Engine 
ft Hose Carrlag e, 1350. Forsaith & Co.. Manchester, N . H . 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for PoUsIiing and Buffing Metals. 
B. Lyon & Co . , 4TO Grano St., N. Y . 

Inventors' Models. tTohn Kathven, Cincinnati, 0. 

Sheet Metal Piesses, Ferracnte Co., Bndgeton, N. J. 

Warranted beet and cheapest Planers, Jointers, Uni- 
versal Woodworkers, Band and Scroll Saws, etc - manu- 
factured by Bentel, Margedant & Co., Hamilton. Ohio. 

Mill Stone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson, 64 Nassau St., N. Y. 

The best Friction Clutch Pulley and Friction Hoist- 
Uig Machinery In the world. D.Frisble & Co.,N.Haven,Ct. 

Latest and best Books on Steam Engineering. Send 
stamp for catalogue. F. Keppy, Bridgeport. Conn. 

Improved Meat Cutter. Capacity 600 lbs. an hour. Cir- 
cular and price list, J. W. McE'arland & Co.. Alliance, O. 

Cutters shaped entirely by machinery for cutting teeth 
of gear wheels. Pratt & Whitney Co., Hartford, Conn. 

Hydraulic Cylinders, Wheels, and Pinions, Machinery 
Castings; all kinds; strong and durable; and easily 
worked. Tensile strength not less than 65,000 lbs. to 
square In. PIttsbiirgh Steel Casting Co ., Pittsburgh, Pa. 

The new " Otto" Silent Gas Engine is simple in con- 

stru-jtlon, easy of management, and the cheapest motor 

known for Intermittent work, Schleicher, Schumm & 

Co., Philadelphia, Pa. 

Vertical & Yacht Engines. N. W.Twiss, New Haven, Ct, 

Pulverizing Mills for all hard substances and grinding 
purposes. Walker Bros. & Co., 23d & Wood St., PhUa., Pa. 

Correct thing for Holidays, Whist and Dinner Parties, 
Is the Vanity Fair Cigarettes, with your monogram. 

The Scientific Ahericak Export Edition is pub- 
lished monthly, about the 15th of each month. Every 
number comprises most of the plates of the four preced- 
ing weekly numbers of the Scientific American, with 
other appropriate contents, business announcements, 
etc. It forms a large and splendid periodical of nearly 
one hundred quarto pages, each number Illustrated with 
about one hundred engravings. It Is a complete record 
of American progress In the arts. 



N£W BOOKS Airs PUBLICATIONS. 

Upland Game Birds and Waterfowl of 
THE United States. Part X. By A. 
Pope, Jr. New York: Charles Scrib- 
ner's Sons. |3.50. 

The tenth and final number of Mr. Pope's illustrations 
of the principal Upland Game Birds and Waterfowl of 
the United States is devoted to the canvas back duck 
and the brant. The entire series comprises life size 
drawings in color of twenty species, male and female, 
or forty specimens in all, by an artist sportsman who 
has given to them years of patient and painstaking 
study. The printing reproduces the.artist's water color 
effects admirably. 

Hand Book of Alabama. By Saflold Ber- 
ney. Mobile : ife^isfer Print. $1.50. 

A nsefnl volume for those seeking information with 
regard to the government institutions and resources of 
Alabama. The State Geologist, Dr. E. A. Smith, con- 
tribntea a valuable section on the geology of the State 
and its mineral resonrces (with a revision of Professor 
Tnomey's Geological Map of the State), and Mr. Haral. 
son a review of the cotton manufactures of the State 
audits advantaegs for such induatriea. Farts X., XI., 
Xn., and Xm., are devoted to the agricultural products, 
aoils. capabilities, advantages, forest and forage pro- 
ducts of Alabama. A report on the climate of Alabama 
and its adaptation to health and comfort is contributed 
by Professor William H. Anderson, of the State Medi- 
cal College, Mobile. 

Hygiene op the Brain and Nerves. By 
M. L. Holbrook, M.D. New York: M. 
L. Holbrook & Co. 

A book of exceptional value; aenaible, timely, practi- 
cal; indeed one of the very few books that everybody 
should read. It discusses with singular directness and 
intelligence one of the most dangerous features of 
American life, high pressure activity, and unwise eating 
and drinking, combined with a fatal anxiety to accom- 
plish in one year more than there is time for in two; an 
anxiety, we may add, which makes life at once brief, 
hurried, fretful, and unenjoyable, with the result in 
most cases of early nervous breakdown and practical 
life failure. If read and heeded, as it ought to be, the 
volume in hand will do much to correct this character- 
istic mistake in American life. The strong positions 
taken by Dr. Holbrook with regard to proper habits of 
eating, sleeping, working, and playing, are fortified by 
citations from the writings of a score or more of promi- 
nent thinkers and scientists, and twenty-eight letters 
from prominent men and women, describing their phy- 
sical and mental habits, and giving practical deductions 
from their personal experience. 

Annual Report of the Board of Regents 
OF THE Smithsonian Institution for 
1877. Washington: Government Print- 
ing Office. 
In addition to the customary review of scientific 
work carried on under the auspices of or assisted by 
the Smithsonian Institution, tliis volume is enriched by 
an able review of color blindness in its relation to acci- 
dents by rail and sea, by Professor Holmgren, of the 
University of Upsal, Sweden; a large numb r of valua- 
ble communications on American antiquities; a dozen 
short memoirs on meteorological sub jects^ and other 
papers of permanent interest. 

The Young Scientist. Industrial Publica- 
tion Company. New York: 50 cents a 
year. 

A monthly journal for boys, devoted to simple experi- 
ments in chemistry, amateur mechanical work, etc. 



Catalogue op the Libkakt op the United 
States Patent Office. Washington: 
Government Printing Office. 
This is substantially the first printed catalogue of the 
Patent Office Library, which now contains some 24,000 
volumes, not including duplicate specifications of pat- 
ents and pamphlets. 

The American Quarterly Microscopical 
Journal. Vol. L No. 1. Edited by 
Romyn Hitchcock. New York: Hitch- 
cock & Wall. $3 a year. 

In view of the numerous failures of high grade peri- 
odicals in this and other special departments of science, 
the projectors of this handsome quarterly are to be 
commended for courage, if for nothing moie. The 
initial number is highly creditable to them and to their 
department of scientific reseajch. We sincerely hope 
that it will be well sustained. 

Manual of Mineralogy and Lithology. 
By James D. Dana. New York : John 
Wiley & Sons. 

This, the third edition of Professor Dana's useful 
manual, is almost a new book throughout. It has been 
rearranged and rewritten, and, the author believes, ma- 
terially improvea. The chapter on rocks has been in- 
creased in fullness so as to make ft a prominent part of 
the work. 

Journal of the British Society op Tele- 
graphic Engineers. Nos. XXII. and 
XXIII. London and New Yorl« E. & 
F. N. Spon. 1878. 15 shillings. 

Contains, in addition to brief communications, cor- 
respondence, abstracts, etc., a valuable paper on *' In- 
sulators for Aerial Telegraph Lines." by John Garvey; 
and several papers and discussions on sound in relation 
to the telephone, microphone, etc. 

The Magazine op Art. Illustrated. New 
York: Cassell, Fetter & Oalpin. |3 a * 
year. j 

Among the more attractive periodicals that have 
come to our table the past year the Magazine of Art 
must take high rank. The eighth number of the first 
volume was reached in December, and there is every 
reason to wish it a long life as a representative of fine 
art. 

Art Industry. New York : Howard Lock- 
wood & Co. $3 a year. 
Of Art Industry but three numbers have been issued, 
and these have given promise of future usefnlness. It 
is specially devoted to the artistic industries and is 
finely illustrated. The reading matter is readable and 
instructive. 

Bulletin op the TJhited States Na- 
tional Museum. 

We have received from the Department of the Interior 
tlie following issues of the Bnlletin of the United States 
National Museum: 

No. 7. Contributions to the Natural History of the 
Hawaiian AUd Fanning IsUnds and Lower California. 
By Thomas H. Street, M. D. 

No. 8. Index to the names which have been applied 
to the subdivisions of the class Brachipoda. By W. 
H.DaU. 

No. 9. Contributions to North American Ichthyology. 
No. 1. By David 8. Jordan. 

No. 10. The same. PartlL 

No. 12. The Same. Partm. 

Also recent issues of the Bnlletin of the United States 
Geological Surveys of the Territories: 

Vol. UL, No. 4; and Vol. IV., Nos. 1, 2, and 3. Also, 
miscellaneous publications: 

No. 9. Descriptive Catalogue of Photographs of North 
American Indians. By W. H. Jackson; and No. 10. 
Bibliography of North Ainerican Invertebrate Palaeon- 
tology. By C. A. White, M.D., and H. A. Nicholson, 
M.D. 

Photographs of thi Moon. — It is fortunate at this 
I time of increasing interest in the moon that arrange- 
I ments have been made for supplying cheaply and in any 
; quantity Mr. Eutherfurd's splendid photographs of 
I that satellite. Mr. Oscar G. Mason, of the Photogra- 
phic Department of Bellevue Hospital, of this city, has 
undertaken the publication of these valuable aids to 
the study of the moon, at rates which bring them within 
the reach of all; and as he has not only made all the 
prints hitherto furnished, but assisted Mr. Biitherfurd 
in making the negatives, there can be no doubt of his 
doingthe work well. Three series of prints are offered, 
the first showing the different phases of the moon, in 
dimensions ranging from V!}^ to 21 inches; the second 
series, nine views, eight Inch image; the third, nine 
views, four inch Image. 

Mr. Mason is also prepared to furnish prints from Mr. 
Rutherf urd's negatives of the solar spectrum, recently 
made with his interference gratings. The prints from 
these plates give the finest picture of the solar spectrum 
yet produced. 

Some American Magazines. 

j Scritmer'^s Monthly^ which began by rivaling the best 
popular magazines of the time, has steadily gained in 
force and excellence. The later volumes not only sur- 
pass the earlier, but their steady improvement, espe- 
cially in the matter of illustiation, has compelled a cor- 
responding advance in the quality of American art 
work, both for hooks and for periodicals. A host of at- 
tractions are announced for the new year. 

St.Nichelm has no rival. Its bright and seductive 
pages furnish more that is calculated to cultivate in the 
young a taste for pure and instructive reading, and 
with it a taste for all that Is true and clean and kindly 
in life and conduct, than anything else we know. And 
it is admirably free from the goody-goody stuff so com- 
monly manufactured for children's reading. It is need- 
less to add that it is absolutely free from the other ex- 
treme of juvenile literature — the viciously sensational. 

The Popular Science Monthly promises to add to its 

solid attractions, and theyare numerous, the merits of 

the Popular Science Supplement also, a magazine which 

has been in many respects the more solidly valuable of 

' the two. In otherwords, the Monthly is to be enlatged. 



so as to make it represent the scientific field more com- 
pletely, by absorbing the Supplement, bnt without any 
increase in its price. This will be especially gratifying 
to those who have wanted both publications, yet have 
felt unable to afford the cost of the two. 

The removal of the Jforth American Beview to New 
York, and the change of plan in making it more alive 
to timely questions of public moment and their discus- 
sion by men of experience and practical information, 
rather than by closet students, have added much to its 
force and value; certainly to the mass of active men 
who care more to know what prominent men are think- 
ing about matters of general interest, than for the In- 
cuhradons of pure scholarship. 




(1) C. R. writes: lam making some sim- 
ple laboratory experiments and find alcohol very expen- 
slvef or heating retorts, flasks, etc. Is there any method 
of constructing a lamp to bum kerosene, by which the 
soot and smell may be avoided? There is no gas In my 
house. Is there any other substance I can use, suppos- 
ing kerosene is not available? A. Kerosene has not 
been successfully used for the purpose mentioned. The 
substitutes for alcohol are wood naphtha (crude methyllc 
alcohol) and gas, the latter used with a Bunsen bnmer 
to secure perfectcomhustion. 

(3) C. D. F. asks: 1. Why do opticians 
charge so much more for lenses (4 or 5 inches in 
diameter) of short focus (6 or 7 inches) than they do for 
lenses of same diameter and long focus? A, Because 
the more convex and shorter focus lenses are of neces- 
sity ground singly, whereas several of the longer focus 
lenses may be ground at one operation. 2. If the dif- 
ference is in the processes of manufacture, why will not 
one process answer for both thick and thin lenses? A. 
Commonconvex lenses are secured to a convex tool or 
form and ground by moving over them with a gyratory 
motion a concave tool, the contact surfaces being 
charged with the grinding or polishing material. It is 
obvious that the form having the least convexity will 
contain the greatest number of lenses. 3. Why is crown 
instead of flint glass used for condensing lenses, when 
the refractive power of flint is greater? A. Crown glass 
of a uniform density is more easily made than flint glass 
of the same quality. 4. Is there a stereoscopic camera, 
which takes the views erect instead of reversing them, 
as in an ordinary instrument? We think not. 5. If not 
how ue the prints made on one piece of paper, and 
mounted without cutting apart and changing the right 
tor the left? A. The prints or the negative must be 
cut and transposed, or the views must be transposed in 
the camera. 6. Why is It necessary that there should 
be an odd number of cutting edges in the fluted coun- 
tersink described on page 387, vol. 39? A. It insures a 
smooth cut. 7. What is used with mercury for temper- 
ing drills, which will make them tough enough to stand 
in drilling tempered steel? A. Nothing. After hardening 
draw the temper as near as possible to the cutting edge. 

(3) C. L. S. asks: 1. Should the ratio be- 
tweenthe teeth of different gears be the same as that 
between their diameters? A. Generally, yes. 2. What 
is the best work on cotton manufacturing; also on mill 
engineering? A. Address the book publishers who ad- 
vertise in our columns for catalogues. 

(4) 0. L. U. writes: 1. I have 12 lbs. of 
zinc in three gravity batteries; the current is not strong 
enough. I would like to make a Bunsen battery; could 
I make one, using the above zinc, and how? A. The 
zincs should be recast in cylindrical form, with a slit in 
one side to permit of circulation. 2. What is the mean- 
of " ohm " as used in telegraphy? A. The ohm Is the 
unit of resistance to the passage of an electrical current; 
it is equivalent to a wire of pure copper one twentieth of 
an inch in diameter and 250 feet in length, or 330 feet of 
No. 9 iron wire. 

(5) E. E. H. asks: How can I finish par- 
lor brackets, made of walnut and cigar box lumber, 
cheaply, durably, quickly, and beautifully? A. Varnish 
the lumber before sawing, saw with thin boards between 
and on the sides of the lumber, and use a flne saw. 

(6) S. G. B. asks: 1. Can insects and 
snakes hear? A. Yes. 2. How are knife blades tem- 
pered, so as not to warp? A. By plunging them straight 
down in the water in the process of hardening. 

(7) M. L. A. asks how to drill a hole one 
half inch in diameter through the bottom of a large 
glass flask. It is intended for a home made electrical 
machine. A. A copper tube ^ inch in diameter pressed 
against the glass lightly and plentifully supplied with 
emery and water, and rotated by means of a lathe or 
drill stock, will accomplish it. 

(8) C. E. 0. — Directions for making in- 
duction coils are contained in the Scientific American 
Supplement No. 160. 

(9) E. K asks: Who was Eastlake, and 
what are his principles of design in furniture? A. East- 
lake is a living designer of furniture, etc., in London, 
Eng.; also art critic and author. His work on house- 
hold art is published by Scribners. Clarence Cook's 
work, also published by Scribners, will explain East- 
laklsm. 

(10) G. W. B. states that the shrinking and 
swelling of the wo en cases of telephones is one causci 
of derangement. We suggest soaking the wood in 
melted parafflne or giving them a coat or so of shellac 
varnish in the inside. 

(11) F. S. writes: I am a surgical instru- 
ment maker, and in my work I have to bend steel rods, 
which must be polished before bending, as they have 
to be perfectly round when bent. The bending of the 
rods is done with a wooden mallet. 1. Is there any- 
thing that can be put on the steel or in the fire by which 
it might be kept from scaling? A. Apply to the steel 
before heating a thin paste of 75 parts of sifted wood 
ashes, and 25 parts of fat clay without sand, mixed 
with water. 2. CanJ you give me a receipt for solder- 
ingsteel to malleable iron? A. Use silver solder. 
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(13) H. A. D. •writes: 1. How can I fix up 
a small, cbeao nlectric light bo as to exhibit it before a , 
large class? A. The simple electric light apparatus de- ' 
scribed In Scientific Amkbican StiFFLBMmrr No. 149 
would probably answer your purpose. 2. How much I 
battery power would I require? A. 6 or 8 Bunsen i 
cells. 3. Would a machine 7x4 Inches generate suffi- 
cient electricity for itr A. As we do not know what 
'kind of machine you refer to we cannot say Scpple- i 
KENT No. 161 contains Instructions for making a ] 
machine thatwill answer the putpoee. 4. Should I nee i 
an induction co; If A. Toumayobtaln beautiful effects ' 
by using an induction coll in connection with vacuum 
tubes, but a very brilliant light cannot be obtained in 
this way. 5. Have you given information as to how to 
make Induction coils? I am getting up some experi- 
ments for the purpose of giving a free exhibition to 
school children. By answering the above, you will con- 
fer a favor on an amateur, and may thus stimulate 
young mind8 to look into facts for themselves. A. Sci- 
entific American SuPFLErfSNT No. 180, will contain 
full instrnctions for making induction coils. 

(13) II. C. and others.— The principle of 
the rheostat may be understood by referring to the en- 
graving. Several coils, C, of measured resistance, are 
connected with brass blocks, B, which are fitted into 
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ttie top of the instrument. The first hratis block is con- 
nected with one terminal of the first resistance coil; the 
second brass block is connected with the other terminal, 
and with one terminal of the second coil; tbe other termi- 
nal of the second coil is connected with the third brass 
block, and so on. The adjacent ends of the blocks are 
notched to receive tlie keys, K. Whenever one of the 
keys is inserted, the coil immediately below it is cut out 
of the circuit, and tlie current passes directly from one 
of the brass blocks to the other, through the key. 

(14) J. M. asks how the wire should be 
wound on an electro-magnet. A. The manner of wind- 
ing the wir^on an electro-magnet is shown so clearly 
\n the cuts as to require little expfanatlon. Fig. 1 
shows the two soft iron cores separated from the soft 
iron bar to which they are attached after being wound. 
Fig. 1. Fig. 2. 




Fig. 2 shows the manner of connecting tlie spools of a 
U electro-magnet. If the iron core were straightened 
and the spools placed together, it would be seen that one 
spool is simply a continuation of the other. 

(15) Maudie writes: I am a little girl eight 
years old. In a little book my papa got of you, called \ 
the Scientific American Reference Book, I found a 
rule for making soap bubbles, and as I like real well to 
blow soap bubbles, I got papa to get me the glycerin j 
and I tried it just as the rule says, but I could not make i 
an/, they would not even form in the pipe. Papa says ' 
perhaps tbe printer made a mistake and that I might i 
Write to you about it. I have tried eo many ways to [ 
xaake soap bubbles that papa calls me his little chemist j 
and says I ought to have been a boy. The best way I 
have found is to put half an ounce of castile soap into a 
pint of distilled water. I have blown bubbles from this 
i inches through that would last 2 minutes, and I have 
blown them as large as 7 inches through. A. You pro- 
bably used too much water or diluted glycerin. The re- 
ceipt, which we have often tried with very satifactory 
results, is given by Professor Joslah P.Cooke, as fol- 
lows: " Procure a quart bottle of clear glass and some 
of the best white castile soap (or, still better, pure palm 
oil Roap). Cut the soap (about 4 ounces) into thin shav- 
ings, and, having put them into the bottle, fill it up with 
distilled or rain water, and shake It well together. Re- 
peat the shaking until you get a saturated solution of 
soap. If on standing, the solution settles perfectly 
clear, you are prepared for the next step; if not, pour 
off the liquid and add more water to the same shavings 
and shake as before. The second trial will hardly fail 
to give you a clear solution. Then add to two volumes 
of soap solution one volume of pure concentrated gly- 
cerin." " The New Chemistry," p. 29. Grand soap 
bubbles can be blown with this preparation. 

(16) G. F. C. asks how to make a simple 
wire Rtraightener? A. Such a tool is shown in the ac- 
companying cut. It consists of a casting about 10 
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Inches In length, having on each end a bearing which 
may be supported in suitable boxes. The pulley is a 
part of the casting, and is 3 inches in diameter and two 
inches wide. Four steel pins are inserted 1 inch apart 
and a little to one side of a central longitudinal line. 
A hole a little larger than the wire 'o be straightened is 
drilled aziaily through the bearing. The wire passes 
through the tool over and under the steel pins. It is 
well lubricated and is pulled through as the tool re- 
volves. 

(17) C. M. sends the following formula: 
To find the area of a circle, multiply the square of 
the diameter by 77, divide the product by 100, and add 
to the result 2 per cent of same (that is, increase the 
result by 2 per cent). Do you consider the above an 
easier rule than the usual one (r". [r]. 3-1416). the solu- 
tion being identical f Tour formula in SciENTmc 
American Reference Boolv brings the same result. A. 
Id many cases the rule given by you would be simpler. 



Acid, making acetic, A. Pira 209,978, 

Adding machine, M. Norgren 

Animal trap, C. Isbell 

Animal trap, S. H. Wlesedeppe 

Azimuths, device for taktng, W. Thomson 

Bag tie and address holder, J. A. Burchard . 

Bag taff and fastener, H. Anderson 

Bails, maker for pail, L. '^'Illlams 

Bale tie, O. C. Clarke 

Bark reducer, W. Chicken 

Barrel maker, Hodgen & Telton (r) 

Bed bottom, spring, T. J. Pettit 

Bed bottom, spring, B. Yeoman 

Bed, camp. W. G. Richardson 

Bedstead fastening, T.J. House 

Bedstead, Invalid, G. Iveson 

Bedstead, wardrobe, D. D. Shupe 

Bedsteftds. folding leg for sofa, Schultes & Walter 

Bench dog.C. Morrill 

Bitbrace, C. H. Amidon 

Blackboard, folding, B. G. liuther 

Bllnd,yenetian, B. B. Lake 

Boat, outrigger, M. F. Davis 

Boiler, sectional, A. W. Cram 

Boiler, steam. Ftrmenlch & Stiker (r) 

Boiler and furnace regulator, J . A. Lakin 

Boot and shoe sole and heel cutter, J. H. Bnsell. 

Boot and shoe cleaner, 6. F. Ztegler 

Boot and shoe sole dresser. G. Danforth 

Boot Jack, F. T. Lessen 

Boot and shoe lasting jack, B. J. B. RollioB 

Bottle stopper, J., Sr., & A. Doulceron, Jr 

Bracelet, L . Ileckmann 

Bracketrod,W.S. Blake 

Brake, automatic sleigh, H. Hunt 

Brake, car, C. H. Nye 

Brake, automatic wagon, J. 6. Uart 

Brake, wagon, I. 8. Wright 

Bran scourer, W. Harris 

Brush, F. W.GesaweIn 

Brush, C. H. Stratton 

Button, Bmpson & Brant 

Button, collar and sleeve, W . P . UoUoff 

Button, collar and sleeve, G . B. Fltlz 

Calendar, c. W. Bryan (r) 

Canister, G.Lilllbridge(r) 

Car coupling, S. A. Haydock 

Car roof cinder guard, R. H. Hooper 

Carbureter, H. M. Dougherty 

Carriage top, Kuntz JtSchroeder , 

cart, coal, F. Soholes 

Cartridge extractor, J. S. Shinn.... 

Cartridge loader, G. F.Card 

Chair. Invalid, A. Iske ."..... 

Check, draft, etc., bank, F. W. Brooks 

Check rower, E. Ferguson 

Churn, S. M. Brown 

Cigar holder, W.Goodwin '. 

Clock regulator, electric, G. Lund ., 

Clothes fork, W. H. Castle 

Clothes pounder, A Gummer .. 

Clothes pounder, F. A. Sumner (r) 

Clothes rack, J. Wing 

Coffee roaster, Stevens A Moore 

Coin wrappers, closing end flaps of, G. Rettig.... 

Coloring matters, aniline, F. Z. Roussin 

Compass, mariner's, w. Thomson 210,066 

Cooler, beer, F. C. Deckebach 

Com sheller, J. Q. & O. R. Adams 

Corn sheller separator, Herrlott & Smith 

Corset, D. n. Fanning (r) , 

Corset.S. Gutman 

Corset, W. 8. &C. F. Hunt 

Cultivator, W.T. Addison 

DUTUsion apparatus, R. Sleg 

DQugh machine, soft, H.Ducsh 

Draught evener, M.O.Smith 

Drill stand, S. W. Davis 

Drum, heating, W. F. Barker 

Egg poacher, H.J. Schmid ... 

Blectriclldht switch, Sawyer&Man. 

Bnd gate for wagons, A. Gadboula 

Engine, steam, B. F. Montague 

Fertilizer, A. Pirz 

Fifth wheel for vehicles, S. S. Claar 

File holder and gauge, saw, G. W. Atkics 

Filter, J. C. Banks... 

Filter, cistern, T.A.Gates 

Firearm, breech-loading. J . C . Petmecky 

Firearm, magazine, A. BurgeSB 

Firearms, sight, A. Glpperich 

Fire escape, Juengst & Bemhard 

Flue, smoke, A. Heegaard ^ 

Fork, horse hay, Welsh & Schwenck 

Furnace, tinner's, etc., gasoline, \Gefrorer.. .. 

Gas pressure regulator, P. Noyes ... 

Globe, terrestrial, Tumbull & Foster 

Glue, spreading and drying, B. W. Leggett 

Grain separator. H. B. Walker 

Grate, M. T. Bailey 

Gravel, etc., drier and heater, w. Morgan 

Grinding machine, L. Bollmun(r> 

nammock supporter, folding, VV. Howe 

Harrow, farm, P. McDonald 

Harvester knife sharpener, J. M. Connell 

Hoop, barrel, L. Reed (r) 

Hoop cutter. J. B. Dougherty 

Hoop maker, wooden barrel, Bowen &'Nlohols 

Horse and cattle food, H. Brannhold 

Horseshoe pad, C. A. Wells 

Horseshoe snow plate, 1. Quinby 

Horseshoe weight, B. F. Porter 

Hose, Beatty &Haulenbeck 

Indicator, station, J. Casey 

Iron, manufacture of, A. J. Moxhain 

Jewel casket. A. Conradt.. 

Kiln for drying vegetables, etc .. B. Hnndhausen. 

Ladder, extension step. Doty & Flint 

Ladder for gathering fruit, L. H. Titus 

Lamp extinguisher. A. Brandon 

I Land roller and clod crusher, R . A . Rynerson 

! Lantern, Cash Iz Baron (r) 

' Latch, reversible, W. B. tiparks 



209,979 
809,9T7 
210,040 
210,071 
210,068 
210,IXM 
210,0M 



210,095 
8,498 
210,145 
210,000 
210,143 
210,12S 
210,128 
210,OS7 
210,196 
210,140 
210,075 
210,0M 
210,129 
209,960 
210,013 
8,494 
209,972 
210,006 
210,072 
210,103 
210,131 
209,986 
210,105 
210419 
210,084 
210,039 
210,050 
210,030 
209,999 
210,029 
209,987 
210,166 
209,965 
210,017 
210,110 
8,492 
8,500 
210,117 
210,038 
210,019 
210,128 
210,153 
209,969 
209,956 
210,125 
210,089 
210,109 
210,090 
210,022 
210,133 
209,!»7 
210,024 
8,496 
2104T7 
209,991 
209,965 
210,054 
210,069 
210,016 
210,074 
210,083 
8,493 
210.025 
210,038 
210,073 
210,158 
209,963 
210,160 
210,1M 
210,082 
210,154 
210,152 
210,112 
209,974 



210,009 
2M,076 
210,081 
210,118 
210,144 
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210,115 
209,971 
210,120 
2iaK4 
210,114 
210,141 
209.998 
210^30 
210,063 
210,077 
210439 

8,497 
210,037 
210,046 
210,011 

8,501 
209,962 
210,085 
210,087 
210,173 
209,983 
210,146 
209,953 
210,008 
210.049 
210,012 
210.124 
210,018 
210,168 
209,955 
210,150 

8.502 



Leather composition, artlfldal, R. B, Ball 210.079 

Look, permutation W.H. Savage 210,056 1 

Lock, time, J. Weimar 210.070 

Loom picker check, F, McConnlck 210,136 

Meatchopper, G. C. A. Juengst 209,970 j 

Mechanical movement, D £. Cripe 210,014 

Metallic fastener, G. W. McGIll 210,048 

Meter, electric. W. E. Sawyer 210,151 

MlddUngsbolt, G. S, Cranson 210,102 

Mill for grinding hay, grain, etc., G. B. Porter 209,981 : 

Mill, rice pounding and hulling, F. Brotherhood.. 210,002 
Millstone curb and chop conveyer, C. Gallgher... 210,021 

Millstone driver, F. G. Domer 209,961 

Mortising machine, S. Stone 210,162 

Nail extractor, C. P. Enaner 210,041 

Nickel ores, etc, working, J. Gander. 210,020 

Nipple for nursing bottles, B. Siebenllst 210,157 

Oven, baker's, T. Mayes" 210,045 

Oyster opener, P, Heimlich 210,032 

Package, sheet metal, J. F.Ross 209,987 

Padlock, W.Baldwin 210,060 

Paper calendering roller box, J. W. Bicknell 209,954 

Papercutter.G. A. Walker .. 209,995 

Paperfastener, F. J. Lippltt 210,132 

Paper machine felt stretcher, O. W.Clark 210,097 

Pavement, composition, J. P. Cranford 210,101 

Pedometer, B. S. Church 210,096 

Pen, fountain, A.T. Cross 209,959 

Pianoforte, J. R. Lomas 210J)43 

Pianoforte string, Watson & Bauer 2104^ 

Piano violin, F.Harris 210,028 

Plane, bench, D. M. Heald 209.969 

Planing machine, J. Ross 210,149 

Planter, com, M. Martischang 209,9rt 

Planter, seed, R. Fltzsimons 210,111 

Planter, seed, S. R. Hawley 210,118 

Planters, check rower for corn, J. W. Perkins , . 210,143 

Plow, O. W. Wiggins 210,176 

Plow colter, T.Melile 210,047 

Plow snlky and cultivator, G. P. Price 210,147 

Plow, wheel, O.S. Mecham 210,137 

Potassium, making ferrocyanlde of, H. Bower, . , . 210,086 

Potato bug catcher, C,P,Stelnmetz 210,163 

Potatortigger,H. Strait 210,061 

Pottery. glass,etfl.,coverfor,8. M, Langhlin.... 210,042 

Press, cigar, J. W. Bursa 210,062 

Printing machine, plate, C. A . Guy 210,116 

Pulley,doorandgate,H, T.Gates 209,966 

Pulley for window sashes, H. A. Wilbur. 209,997 

Pump, J. F. Hess 210,122 

Pump, B. Sanders 210,055 

Pump, J. C. Titus 210,169 

Pump, double-acting force, B, L. Spencer 210,058 

Pump, Ice and refrigerating machine, J, C, Mack. . 210,134 

Radiation of heat, preventing, P. Strelltz 210,060 

Raft, life, C. Behre 210,083 

Rake, horse hay, D. A. Calkins 210,093 

Rake, horse hay, D.F. Hacker 210,026 

Razor strop, A. V. M. Sprague 210,161 

Reflector, I". Cavalier 210,094 

Register, G, C.Smith 210,159 

Sadironheater, G, Fencil 210,106 

Saddle tree, gig, J. M. Gwlnnell 210,968 

Salt, manufacturing, H. Ransford , 209,984 

Sap spout, J, B. Sargent (r) 8,495 

Sash fastener. Roper & Mitchell . . 210,053 

Sash fastener, J, W. Thomas 210,167 

Saw swage, S Kinney 210,127 

Sewing machine, circular, J. Connell 210400 

Scraper, earth, J . H , Edmondson 209,964 

Screw stock, P, Eventt 210,106 

Screws, making metal, L. W. Btockwell 210,165 

Sewers, etc, air valve attachment, P. F. Morey. . 209,975 

Sewing machine, L. Heery (r) 8,499 

Sewing machine. J. A. House 210,036 

Shelving, store, J. C. Wright 210,178 

Shoe, etc., fastener, Clouse & Zipfel 210,010 

Shutter, Cruse 4 Isaacs 210fll5 

Sign, rotary, G. H. Bice) 210,052 

snclug machine, J. G, Baker 210,078 

Smokestack and spark arrester, W.MK.Thomton 209,992 

Smokestack, locomotive, U. W. Tumer 209,994 

Sounder, deep sea, W. Thomson 210,067 

Spools, making metallic, L. Brightman 210,088 

Spring, car, W. P. Hansen 210,027 

Spring, vehicle, S. Palmatler ^10,142 

Spring, vehicle, C. F. Shoemaker. 209,988 

Steam generator, sectional, G. Marshall etai 210,135 

Stove, J S.Powell 209,982 

Stove aoor knob, H. A, Tweed 210,066 

Table, J. C. Melcher 210,138 

Tent, A. S. Burt 210,005 

Testing machine, P. Fairbanks 210,107 

Thill coupling, D. Dalzell 210,09J 

Tool, garden, J. D. Shaffer ,. 210,155 

Truck transfer, car, T, Post 210,051 

Umbrella cover, G. Held 210,121 

Valve gearf or engines, B. Sprague 210,059 

Vegetable cutter, G. M, Clark 210,098 

Vehicle shifting seat, J. A. Hairthom 210,031 

Veneer cutter, J. A. Waterman 210,171 

Water aerator, J. S. & R. T. HigKtns 210,034 

Water closet, W. Bunting, Jr 210,003 

Water closet, D, Wellington 209,996 

Waterwheel, J, W, Gray 210,023 

Waterwheel, P. Stovall 210,164 

Washing machine, Tappan & Shaw 210,064 

Washing machine, B.M. Welder..... 210,175 

Well curbing, wooden, J. P. NaaiS 209,976 

Wells, driller for artesian, etc, J. Button 210,007 

Wiringand flanging machihe, C. Claussen 210,099 

Wringer, J . Todd 210,170 

TRADB MARKS. 
Articles of use and ornament made from a blood 
powder or mixture, Dibble Manuf. Company.... 6,810 

Candy. Chase* Co 6,803 

Canned fish. Eagle Preserved Fish Company. 6,814 

Cigars, cigarettes, etc., Goodwin & Co 6,815 

C:gais, cigarettes, etc., F. p. Earle 6,804 

Cigars, cigarettea.etOM J ■ Hlrach 6,807 

Cigars, cigarettes, etc., S, Rosenbaum 6,8iB 

Cigars, cigarettes, etc., Hirscbl & Bendbelm 6,806 

Cutlery, J. Rodgers & Sons 6,816 

Flour, 8. W Farberft Co 6,805 

Medicinal preparations. Pond's Extract Company.. 6^13 

Mixed paints, Yates & Co 6,812 

Potash and soda, Greenbank Alkali Company. 6,806 

Stove and shoe polish, G. A. Hyera 6,811 

DESIGNS. 

Brooch. H . Howard 10,914 

Coffin handles. M.H.Crane 10.909 

Font of printing types, H. Ihlenbnrs 10,915 

Handled dishes, C. A . Rogers 10,911 

Handles for spoons, forks, etc., C. F. Klohers 10,912 

Letter boxes, P. Keil 10,910 

Oil cloths, C. T. * V. B. Meyer» lOfllS to 10,919 

Padlocks, J. Gerard 10,913 

PuJlsfor drawers, etc., G. W. Tucker.... 10,920 



English Patents Issued to Americans. 

From;December 13 to December 17, inclusive 

Disintegrating mills.— L. Pennett, BuQ^o, N. T. 
Firearms.— M. Coloney, St. Louis, Mo. 
Ice machinery.— F. M. McMillan et aJ., Cleveland, Ohio. 
Letter holder —J . T. Poster, Arlington, N. J. 

Lighting apparatus.— A. II. Hearington. , Mich, 

Machine guns.— M. Coloney, St, Louis, Mo. 
Match box,— W. Pickersgill, N. T. city. 
Printing presses. — VV. S Appleton, N, Y city. 
Pumping machinery.— G, H, Corliss, Providence, R.l. 
Sewing machines.— Howe Machine Co ., N. Y. city. 
Screw cutting machinery.— B.Nugent et al., B'klyn, N.Y 
Shuttle. -J. Burton, Newark, N. J. 
Wood working machinery.— W .H.Doane, Cincinnati, O. 



Can I Obtain a Patent? 

This is the first inquiry that naturally occurs to every 
author or discoverer of a new idea or improvement. The 
quickest and best way to obtain a satisfactory answer, 
without expense, is to write to us (Munn & Co.), de- 
scribing the invention, with a small sketch. All we 
need is to get the idea. Do not use pale ink. Be brief. 
Send stamps for postage. We will immediately answer 
and inform you whether or not your improvement is 
probably patentable; and if bo, give you the necessary 
instructions for further procedure. Our long experience 
enables us to decide quickly. For this advice we make 
nochavge. All persons who desire to consult us in re- 
gard to obtaining patents are cordially invited to do 
BO. ^'e Bha'l be happy to see them in person at our 
office, or to advise them by letter. In all cases, they 
may expect from us a careful consideration of their 
plans, an honestopinion, and a prompt reply. 

Ifhat Seeuritij Save I that my communication 
to Munn & Co. will be faithfully guarded and remain 
confidential? 

Ans^cer.—^o-a have none except our well-known in- 
tegrity in this respect, based upon a most extensive 
practice of thirty years' stand'ng. Our clients are 
numbered by hundreds of thousands. They are to be 
found in every town and city in the Union, riease to 
make inquiry about us. Such a thing as the betrayal 
of a client's Interests, when committed to our profes- 
sional care, never has occurred, and is not likclj- to oc- 
cur. All business and communications intrusted to us 
are kept secret and cenjldential. 

Address MUNN & CO., 
Pablishers of the Sciektifio AMERiOiN, 

37 Park Row, New York. 
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FOR 1879. 

The Most Popniar Srientific Paper in the Uorld. 

VOLUME XL -NEW SEEIES. 

The publlsherBofthe SCIENTIFIC AMERICAN beg 
to announce that on the Fourth day of January, 1879, a 
newTolume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as, or more, attractive and useful than any 
of Its predecessors. 

OnlyS3.*20a Yf>nr includinfrPoBtnge. Weekly. 
5*^ Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful Information, and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Affriculture, Horticulture, Natural History, etc. 

All Classes of Readers find In Thk Scientific 
American' a popular res^nne of the best scientiflc in- 
formation of the day ; and It Is the aim of the publishers 
to present It in an attractive form, avoidlni; as much a» 
possible abstruse terms. To every Intelligent mind, 
this jonmal affords a constant supply of Instructive 
reading. It Is promotive of knowledge and progress in 
every community where It circulates. 

Terms of Subscription.— One copy of The Scien'- 
Tmo American will be sent for one vear-52 numbers- 
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of three dollars and tu-enty 
cents by the publtsherai six months, 91-60; three 
months, 11.00. 

Clubs.— One extra copy of I'^EScrEJinric Ameri- 
can will be supplied gratis for every club of fit^e Bvitscribent 
at $<).20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientifio American and one copy 
of The SciEXTiPio American Supplement will be aent 
for one year, postage prepaid, to any subscriber In the 
United States or Canada, on receipt of seven doUara by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed Inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but Is at the sender's risk. Address all letters 
andmakeallorders, drafts, etc., payable to 

MUNN A. CO., 

37 Park Row, New York. 

To Foreign Subscribers.— Under the faculties of 
tbe Postal Union, the Scientific American is now sent 
by postdirect from NewYork,with regularity , to subscribe 
era In Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SriEVTiFic American, 1 year; $9, irold, for 
both SriKXTiPic American and Srprr.EMENT for 1 
year. This includes postage, which we pay. Remit oy 
postal order or draft to order uf Muim Jc Co., 37 Park 
Row* New York. 



© 1879 SCIENTIFIC AMERICAN, INC 



January i8, 1^79-] 
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g^avrrtt£imitit$. 



InHide Paire, each Insertion > - - 7S cents a.llne. 
Back l*affe« each insertion--- -Sl.OO a line. 

CAbout eight words to a line.) 

ETUfravirufs may head adverttsemenle at the eame rate 

per line, by measuremerU, ae the letter preee. Aclver- 

tieem^nt^ must be received atpuUieatkm (ifflce aa early 

as Thursday morning to appear in next leeue. 



Founded by Mathew Carey, 17SS, 



BAIRD'S 




FOR PBACTICAL MEN. 

Our new and enlarged Catalogue of Pb AcnoAt and 
Scientific Books. 96 pages. 8to; a Catalogue of Books 
on Dyeing, Calico Pkintino, Weaving, Cotton and 
Woolen Manufacture, 4to; Catalogue of a choice 
collection of Practical Scientific, and Economic 
Books, 4to; List of Books on Steam and the Steam 
Engine Mechanics Machinery, and Engineering, 
4to. List q( Important Books on Metallurgy, Met- 
als Strength of Materials. Chemical Analysis, 
Ass.wi.vG, etc., 4to; two Catalogues of Books and 
Pamphlets on SOCIAL Science, Political Bcono.my, 
BANK.s.l'oprLATiON,PAUPERi8M,andkindred subjects 
sent free to any one who will forward his address. 
HENBY CARET BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut Street, Philadelphla. 



THIS NEW 

ELASTIC TRUSS 

Hm r P«d differloz from »11 otbtn. It 
ci^-Bbape, with galf-AdJastiiic Ball 
Id center, BdapU iUelf to all podtlona 
of the body, wblle the BALL to tba 

tbeHeroIalf hcldnecareljdaT&ndDigbt. and a radical core eer- 
tnlQ. 1( la easy, durable and cheap. Beat b; dikiI. Circulars 

'"=*■ Eggleston Truss Co., Chicago, III., 
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Chromo and Perfumed Cards [no 3 allkej. Name In 
Goldand Jet,lOc. Clinton Bros., CllntonvUle,Ct. 



EDMUND DRAPES, 

HaDDfaetnivrof Flrgt-eUss EoKiocers' iDgtrnmrntg. 
Establisbed In 1830i i22S Pear St., Phila., Pa. 

Automatic Fire and Water Alarms. 

FOR 8ALB— Rights to Introdnoe the above patents of 
this company in England, FranoeM^anada, or in the 
States and Cities throughout the united States. For 
particulars and pamphlets, address 

AOTOMATIC SAFETY CO., 

P. O. Box 175, Mew Orleans, La. 



j«:«.^\:^^^ 



DLLS (,T,EEL 
IPRESSES ^|)TAMr 
' DIES &c. 



buffmclHX 



PARTNER WANTED TO TAKE A HALF 
interest in a Foundry, Machine Shop, and Planing Mill. 
Established in 18C9. Best locality In the North-west. 
CapitalrequiTed,t4.0no to 16,000. Address 

SPARTA IRON WORKS, Sparta, Wis. 

FUR EXPANDING MANOREI,S, both for Machinists 
and Amateurs, send for circular to C. W. LE COUNT, 
South Norwalk, Conn. 



VULCANIZERS for making Rnbber Printing Stamps and 
Instmctions. Inclose stamp. J. W. Pratt, Rondout, N. 7. 

PHOTO VISITING g.f ^,?c!v7^°t''°pSS?S: 

raphy. Tbls style is now all the rage In 
^ 'ARIS. Aperfectphotographof YOURSELF 
^/ and your name elegantly printed on 1 dozen 
GILT-EDGED (round cornered) cards, 60c., or 
25 for $1, postpaid. SATISFACTION GUAR- 
Send your tintype or photograph (photo is 
best) with your order. A splendid pnoio lor your 
LOCKBT. Full instructions, two sample cards, and a 60- 
page book, 5c. E. NASON & CO., Ill Nassau St., N. Y. 




Machinery Warerooms. 

Belcher & Bagna]l,25 Murray St., N.Y. Automatic 
and Variable Cut-off Steam Engines, Steam l-umps, 
TV, machinists' tools; large stock 
iiuar. Oko. M. Ci,app* Manager. 



woodworking machtner 
on band. Send for circi 



AROMATIC 



ALICYLIN 




TEETH.GUMS'«BREATH 

Warranted Pare.Hamless, and Infallible, imparting 

tbe most Fragrant Perfome to the breath (Ottar of Roses 
and Sweet Myrrh), gives a healthy tone to the gums, 
cur s all sores In the mouth, and by the action of its an- 
tiseptic curative qualities, removes all otfensiveness of 
the breath, cleanses, beautifies, and preserves the teeth. 
Applied to decayed teeth, it annihilates the pain almost 
immediately. E!ndorsed by the most Eminent Physi- 
cians and Dentists of Europe and America. It contains 
no injurious ingredients, such as used in other prepara- 
tions now in the market. Price %lM per box (contain- 
ing a large bottle Best Wash, and box of finest Powder). 
Sent to any address on receipt of price. Manufactured 
byEiwopwin ^licuiixi MecHdne Co., of Pariaand Leip- 
Ho. Address Washtnirru & Oo., Bole Agents. Only Im- 
porters' Depot, 23 cuff street. New Fork, U. 8. A. For 
sale by Druggists, P^rumery and Fancy Goods Dealers. 



Wfc- GARY 8. MO EN 

.EQFo, DESCRIPTION ^^.^. 



DIP niy to sell onr Rubber Printing stamps. Sam- 
DIU in I pies free. Taylor Bros. Sc Co.. CleTeland,0. 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
ralves. Send for Illustrated circular. 

WM. SELLERS &: CO., Pblla. 



STEAM PUMPS. 

HENRY R. WORTHINGTOh, 

239 BroadwaV) N. Y. 83 Water St., Boaton. 

The Wobthinoton Ditplbx PtJMpiNO Engines ior 
Water Works— Compound, C<uidensins; or Non-Con* 
denslng. Used In over 100 Watdr-Works Stations. 

Steam Pchps— Duplex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 

Water Uetebs. Oil Meteri 



BAD fiAIC LEASE, OR EXCHANGE. 
run SALE Factory with Established Trade, 
valuable Patents. Franchises. Fully equipped for 
Agrlctiltnral Implements, or work in wood. Iron, 
and Steel. Smithy, Foundry, Wood and Machine 
Shops, Dry-House, etc., all new. In city of 26,000 po»., 
centre best agrlcultniBl part of Illinois. Gas and water, 
five railroads, two switches at door, cheap coal. Cost 
(1160,000. One third that amount will buy. Address 
" X," care of N. W. AYER & SON, Pbiladelphla, Pa. 




THE FORSTER-PIR- 

MIN HOLD AND SILVER 
AMALGAUATING COMP'Y 
Of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers the mercury rapidly. 
Apply as above. 



Fine Pamphlets tr T5c. a 

per 1,000. 1,000 Fine 9x12 Ctrcolars, t2.HI. Price list^or 
estimate and samples for stamp. 260 BUI Heads, tl. 
"Local" Printing Hoase, SUver Creek, N. T. 



PATENTS at AUCTION. 

Regular MontUy Sales by George W. Keeler, Auction- 
eer. For terms, address NEW YORK PATENT EX- 
CHANGE. 67 Liberty Street, New York. 



$10 to $ioeo 



Invested in Wall St. Stocks makes 
fortunes every month. Books sent 

free explaining everything. 

Address BAXTER t CO., Bankers, 17 WaU St., N.Y. 




OgtiotolngraYin^Co: 






L. SMITH HOBART, President. 



JOHN C. MOSS, Superintendent. 



TYPE-METAL RELIEF PLATES. 
A SUPERIOR SUBSTITUTE FOR WOOD-CUTS 

AT MUCH LOWEE PRICES. 

Persons desiring illustrations for Books, Newspapers, Catalogues, Advertisements, or 
for any other purposes, can have their work done by us promptly and in the best style. 

Our Relief Plates are engraved by photo-chemical means; are mounted on blocks 
type-high ready for use on any ordinary press, and will wear longer than the common 
stereotype plates. 

They have a perfectly smooth printing surface, and the lines are aa deep, aa ewn, and M 
sharp as they could possibly be cut by hand. 

Eleetrotypeg may be made from them in the same manner as from wood-cuts. 

Copy. The engraving is done either from prints or pen-drawings. Almost all kinds 
of prints can be re-engraved directly from the copy, provided they be in clear, black lines or 
stipple, and on white or only slightly tinted paper. 

Pen drawings, suitable for engraving by us, must be made with thoroughly blace ink, 
on smooth, white paper. They should usually be made twice the length and twice the width 
of the plates desired. 

When such drawings cannot be furnished us, we can produce them from photographs, 
pencil sketches, or designs of any kind accompanied with proper instructions. Photographs 
taken in the usual way, and of any convenient size, we can use. 

Change of Size. — Wood-cut prints of the coarser kind may often be reduced to 
half their lineal dimensions, while others will admit of very little reduction, and some of 
none at all. 

Most lithographic and steel-plate prints will admit of no reduction. 

Very fine prints of any kind may be enlarged moderately without detriment. 

Any prints which cannot be satisfactorily reduced or enlarged may be redrawn and 
thus brought to any desired size. 

In all cases of reduction and enlargement, the relative proportions remain unchanged. 

Proofs.— Whenever desired, we will furnish tintype proofs of the drawings made 
by us, for approval or correction, before engraving. A printed proof is furnished with 
each plate. 

Time. — We cannot usually engage to fill an order for a single plate in less than from 
three to six days; larger orders will require longer time. 

Estimates will be promptly furnished when desired. That these may be definite and 
correct, the copy to be used — ^whether print, photograph, sketch, or drawing — should 
always be submitted for our examination, together with a distinct statement of the size of 
plate wanted, and of any other details to be observed. 

Terms. — To insure attention, all orders must be accompanied by an advance of half 
the price charged, the balance to be paid on delivery. 

Electrotypingr and Printing. — We have recently added to our establishment 
excellent facilities for making electrotypes, and also three power presses specially fitted for 
printing plates of all sizes in the finest manner. 

Artificial Lilgbt. — We have just introduced this most important facility, which 
enables us to prosecute our work in cloudy weat/ter, and to push forward hurried orders in 
th» night. 

References. — Our plates are now used by theprincipal publishers in this city, and 
by most of the leading houses in every State in the Union. 

Send stamp for illustrated circular. 




WiUbS*" 

mkiied free to ~ 

kU sppUcAnta. It con-^ _ 

talQ. 3 colored plate., 500 engravlQg.,'^ 

alMQt ISO peges. and full deioriptloa., 

price, and direction, for planting over 1300 

Tarietie. of Vegetable and Plover Seeds, Plant., Rom., Et4 

InTSlual)!. to all. Send for it. Addre.. 

D. K. iTSBY & CO. Detroit Uioh. 



THE DRIVEN WELL. 

Town and County orlvlleges for making Driven 
Wells and selling Licenses under the established 
Ante ican Driven Well Patent, leased by the year 
to responsible parties, by 

WIM. O. ANDREWS A BRO., 

NEW YORK. 



USE WILHIDE'S NOISELESS, SELF- 

Setting Rat and Mouse Traps. Caught 19 rats one hour ; 
46 one night. Ask your storekeeper for them. State 
and county rights for Bale. Circulars, etc., free. 
J. T. WllHlDE & BRO.. York Road, Carroll Co., Md. 



nrmB union iron mills. Pittsburgh. Pa., Mana- 
J- facturers of improved wrought iron Beams and 
Girders /patented). 

The great fall which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
of FIRE PROOF BUILDINGS, Induces usto call the spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
9tructures;andbvreferenceto page852&M ofour Book 
of Sections— whicn will be sent on application to those 
contemplating the erection of fire proof buildings— THE 
COST CAN BE ACCURATELY CALCULAi^D, the 
cost of Insurance avoided.and the serious losses and in- 
terruption to business caused by fire; these and like con- 
siderations fully Justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
We shall be please dto f u rnish estimates lor all the Beams 
complete, for any specific structnre,so that the difference 
In cost may at once be ascertained. Address 

CARNEGIE, BROS, ft CO., Pittsbuiffh, Pa. 




mmc FOB A H.7. soma sswora 

lP6J9 lUOHIKB, With drep-lMf Ubl« 
oorar, uid etf of two dr»«en, ei ibowb In 
oaL Wkmnted N*w, Latest Improved, and 
Perreet. Ni par uked tlllBeeoaDd tried. 
ScDd Tor circalar Koi bat* mooej. Addreai 
lOOHCHIT BMPOaiCTll, IM DmiW* St., CHICASft 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 




For breaking hard and brittle aitbstaaces to any size. Endorsed by the leading Mininfff 
Manufactnrinflr, and Railroad corporations in the TTnited States and Foreiflm Conatirtes. 
Pirst Premium wherever exhibited, and hundreds of testimonials of the highest character. 



A NEW 8IZE FOR PROSPECTINtl AND LABORATORY USE. 

tW ALTi Stoxe Crushers not made or licensed by us, containing vibratory convergent Jaws 
actuated by a revolving shaft and fly-wheel, are infringements on our patent, and makers and 
osera of such will be held accountable. Address 



HANCOCK 
INSPIRATOR 

IS THE 

Best Boiler Feeder 

IN TH£ WORLD 

For Statlonaryy Marine, and Lo- 
eomotiTe Boilers. 

Read tbe following conclusive testtmonial from the 
Old Colony Rail Road, Boston, Uasa: 

OLD COLONY R. R. CO. ) 
Machine Shop, ) 

Boston, Nov. 25, 1W8. 
H. M. WHTTNET, Esq., 

i^es't The Hancock Inspirator Co. 
Dear Sir: 

In reply to the letter of your Treasurer, I will Just 
say that we have 28 of your Inspirators in actual use on 
our Locomotives, everyone of which is giving the best of 
satisfaction. They are supplying all the water used by 
the engines to which they are attached, and we do n<yt 
hesita^ to remove both pumps from these engines, con- 
sidering the Inspirator to be more reliable and econom- 
ical in the first cost and maintainance than the pumps. 
We find they have no equil when engines are hauling 
heavy trains, as they are more readily adjusted, and have 
greater range than any other machine. They are more 
positive In their working, and less liable to get clogged* 
or to break the stream when in use, and they do not re- 
quire the attention of the engineer to operate them as 
muchasothermaohlncs, and they have proved to be the 
mo8t durable, and of least expense for repairs. We also 
find great advantage in their being all of one size of 
body and fittings, from Nos. 20 to 35, and are easily 
changed from one engine to another if required. We 
have never had occasion to take one of them off for 
repairs, or to change its size, and we cheerfully reoom- 
mend them to all Railroad companies for use. 
Yours respectfully, 

JAMlfS K. TAYLOR, 

Master Mechanic. 
I can fully Indorse Mr. Taylor's statements. _ 
J.R. KENDRICK, 

Supt. 



Illustrated and descriptive Circulars 
sent on application to 

Hancock Inspirator Company, 
53 Central Wharf, Boston, Masi, 




S A Perfumed Chromo and niotto CardH» 10c. 

«9V2rame in Goldand Jet. Seavy Bros., Northford,Ct. 



Lathes, Planers, Shapers 

Drilla, Bolt and Oear Cotters, MllUiu^Hachliies. Speolal 
Ma^neiT. E. OOCLD & BBERHABDT, Nevark. N. J. 



Thli LiiGr id Vmimrii. 

Mahogany, Walnut, Holly, Ash, Cherry, Oak, Poplar, 
Spanish Cedar, and all other kinds, at less prices than 
can be found elsewhere, most of them being cut and 
dried on our new Patent Machines and Presses. 

Also afull and complete assortment of all kinds and 
thicknesses of Sawed Lumber. 

Geo. W. Read & Co., 

186 to 200 LEWIS ST., N. T. 



BOZ.T GUTTERS. 

Send for Catalogne of 

ScIlIenker>B Automatic Bolt Cutters and 

Screir Cattlne Machines. 

HOWARD IRON WORKS Bnffalo, N. Y. 



WESTON DYNAMO-ELECTRIC MACHINE CO 



Machines for Electro-platlnK, Klectrotyptng, Kleotrla 
Lights etc. In addition to testimonials In oar OatalOfirne 
of Jan. 1, we beg to refer to the following housesi 

MIKIDEN BHITANNIA CO.; RUSSELL & EBWIN M'F'G CO.; 

Reed & Barton; Hall, Elton & Co.; IUchardson, 
BoYNTo.v & Co.; W.m. H. Jackson & Co.; Stanley 
Works; Rooebs Cutlery Co.; Chas. Rogers Bros.; 
Bdwabd Miller Co.; Mitchell, Yance& Co.; Nob- 
walk Lock Co.; Hayde.v, Oerr & Co.; Domestic 
Skwino Machine Co ; Eberhard Faber ; Jos. Dlzon 
Cbucible Co.; Mumfobd & Hanson; Faqan & Son, 
and over 600 others. Outfits for Nickel, Silvbb, 
Bronzie, Plating, etc. The two highest Centennlai. 
AWABDS,andthe Ce.vte.vnial Gold MEDALof Ameri- 
can Institute. Prices from Sl-^5 to 8500. 



CONDIT,HANSON &VAN WINKLE 

,So/('A(ieii Is J\K WARH.N.J. 



MACHINERY AT VERT LOW PRICES. 
2d band Lathes, Drills, Planers, Hand Tools for Iron 
Work, new ^Voodworth Planing Machines, Resawim;, 
Tenoning, Moulding Machines, Scroll Saws,! Portable 
Steam Engine. Jos. K. Blossom, Ass'e, Matteawan, N.Y. 



ICE-HOUSE AND COLD ROOM.— BY R. 

6. Hatfield. With directions for construction. Four 
engravings. Suppi.bme.nt No. 59> Price, 10 cents. 



BLAKE CRUSHER CO., New Haven, Conn. 



NOW READY.— NEW REVISED EDI- 

tlon. WELLS' EVERT MAN HIS OWN LAWYER, 
and BUSINKSS GUIDE. A Complete Encyclop»dla of 
Law and Forms for everybody, for every business, In 
all the States— Farmers, Mechanics, Business Men, Pro- 
fessional Men. and Capitalists. The only Reliable work 
of Its kind, worth many times Its cost. Tn addition to 
forms that suit pveryconditiou cf business, it contains 
tbe Laws of All the States concerning Property Exempt 
from Execution. Collection of Debts, Mecbanlcs' Liens, 
Contracts, Limitation of Action, Usury, Qualification 
of Voters, Licenses to Sell Goods, Commencement and 
Notice of Suits, Juriedtetton of Courts, Rights of Mar- 
ried Women , Marriage and Divorce, Settlement of Es- 
tates of Deceased Terpens, State Bankrupt Iaws. Wills, 
etc. Together with a thousand andione items of informa- 
tion indispensable to every man and woman who has or 
f>ects to have any interests to protect. A handsome 
2mo, 612 pages. Trice, in cabinet library binding, $2.25. 
Sent postpaid on receipt of price. Agents wanted every, 
where. Send for cunfldentlal circular. A ddreSB JOHN 
a Wells, 720 Broadway, wew ror« 
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fiiside PaffOf each Insertion « • • 7S ceuts a line* 
Back Faffe* eacli insertion --■ 81.00 a line* 

(About elgdt words to aline.) 

Engraving may head advertisements at the same rate 
periine^by measurement, as the letter press. Adver- 
tisements must be received at publication (^ce as early 
as Thursday morning to appear in next issue. 



IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS. -Buerk»» W^atcU- 
maii's Time Detector, capableof accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.K.llUEltKjP.O.Bux 979, Boston, mass 
N.B.— The suit against Imhaeuaerfic Co., of New York, 
was decided in my favor, June 10, 1874. A fine was 
assessed against them Nov. 11^1876, for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 



ROCK DRILLS, y^ 

COMPRESSORS, ^'V., 
FUSE, ^ip-:/^ 

BATTERIES,^^^vV^V 
POWDER. ^-'^-^- 



•V- 




" g^y/^- ». 



^f^. 



Phosphor- Bronze, 
for General Ma- 
chine Castings, Pin- 
Ions, Cog wheels, 
Propeller Screws, 
HydrauUc Press 
and Pump Barrels, 
Piston Rods. Screw 
J Bolts for Steam 
Cylinders, Hard- 
ware, Bearings, 
Valves, Bells ,Ste am 



Whistles, Hammered Piston Rods, Wire, Rods, Sheets, 
Bolts. Tubes, Plates, etc. Apply to the PHOSPHOR- 
BRONZE SMELTING CO., Limited, 203fi Washington 
Ave., Philadelphia. Pa.. Sole Manufacturers in U . B. 



SPAKE THE CROTON AND SATE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO.. 414 Water St., N.Y., 
who control the patent forG re en's American Driven Well. 



HOW TO MAKE A WORKING TELE- 
PHONE. A valuable and excellent paper. By Geo. M. 
Hopkins. Containing full Practical Directions, with 
Six Working Drawings to Scale, enabling any intelligent 
peraon to make Working Telephones at small expense. 
With clear instructions now to set up a Telegraph Line 
and establish communication by means of Telephones, 



Supi'i.EMKXT 14'2. Price 10 cents. 
oCQce and of all newsdealers. 



To be bad at this 



LAP WELDED CHARCOAL IRON 

Boiler Tubes, Steam Pipe, Light and Heavr Forgings, 
Engines, Boilers, Cotton Presses, Rolling Mill and Blast 
Furnace Work. 

READING IRON WORKS, 

1201 South Fourth St., Phlla. 



J. LLOYD HAIOH, 

Manufacturer of 




of every description, for Railroad and Mining tJse, 
Elevators, Derricks, Kope Tramways, Tran§mis8ion of 

Power, etc. No. 81 John St.. N. Y. Send for price list. 
Plans and Estimates furnished for Suspension Bridges. 



Millstones and Corn Mills. 

We make Bnir Millstones, Portable MlUs^ Smut Ma- 
chines, Paokers, Mill Picks, Water Wheels, Pulleys, and 
QearlnR, specially adapted to Flonr Mills. Send for 
catalogue. 

J. T. NOTE &. SON, Baflalo, N. Y. 



Holly's Improved Water Works. 

Direct Pumping Plan. Combines, with other advan- 
tages, over older systems, the following: 1. Secures by 
variable pressure a more reliable water supply for all 
purposes. 2. Less cost for construction. 3. Less cost 
for maintenance. 4. Less cost for dally supply by the 
use of Holly's Improved Pumping Machinery. 0. Af- 
fords the best Are protection in the world. 6. Largely 
reduces insurance risks and premiums. 7. Dispenses 
with Are eneines, in whole or in part. 8. Reduces flre 
department expenses. For information by descriptive 
pamphlet, or otherwise, address the 

HOLLY MANUFACTURING CO., Lockport, N. Y. 
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SHAFTING 



The fact that this shcfting has 76 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other In use renders it undoubtedly the most economical. 
We are also the sole manufacturers of theCELKBRATKD 
C0LLI.V8' PAT.CorPLivo, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street. 2d and 3d Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, III., and MUwaukee. Wis, 

B^^ Stoclta of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agcjncy, 121 Chambers St., N. Y. 



OTIS' 



SAFETY BOISIINQ 

Machinery. 

OTIS BEOS. & CO., No. 3« Broadway, New York. 



Skalls, Pnlleys, Hanprs, Etc. 

Full assortment in store for immediate delivery. 
WM. SELLERS dt CO., 

70 Liberty Street. New Vork. 




Small Tools of all kinds ; HEAR WHEELS, parts of 
MODELS, and materials of all kinds. Castings of Sma'l 
Lathes, Engines, Slide Rests, etc. Catalogues free. 
Goou.Now & WIQHT.MA.N, 176 Wash'u St., Boston, Mass. 



PEHFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, bos been recently Improved 
and price reduced, subscribers to the Scientific Am- 
erican and SciKNTiFic American Supplement can be 
supplied for the low price of tl.50 by mail, or S1.25 at the 
omce of this paper. Heavy board sides ; inscription 
" SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

Kuirir & CO., 

PubUsbera SciEsnno Amkrioak. 




NEAT, COMPACT, 

HANDY, FOK CLKKGYMEN, 

POBTABLB, FOR BOOKKEEPERS, 

OLBANLXV POR CORRESPONDENTS, 

TASTEFUL, FOR EDITOKS, 

The most perfect Fountain Pen ever made. Always ready. 



FOR CLERKS, 
FOR LADIES. 
DOES NOT SPILL, 
DOES NOT L£A£, 



DOES NOT BLOT, 
DOBS NOT SCRATCH, 
DOES NOT SPATTER, 
DOES NOT FAIL. 



Sent by mal on receipt of price. Send for Circular. 

C. W. ROBINSON, General Agent, 169 Broadway, New York. 

See Issue of Scie.n'Tific American of October 6, for out and indorsement of the pen. 



Steel Castingfs, 

From H to 10,000 lbs. weight, true to pattern, sound and 
solid, of uneqxialed strength, toughness and durability. 
An invaluable substitute for forelngs or cast-iron re- 

Suiring three-fold strength. Send for circular & price list. 
HKSTER Steel Castings Co., Evelina St., Phlla, Pa. 



.. BRABFOFD HILL CO. 

'a Snccuson to Jbs. Bradford & Co. 
(^< Uanutacturbrb or 

V^ Frencn Snhr HillBtones, 
%% Portablo Corn &, Flonr Mills, 
'.^ Smnt. Macbine^a etc. 

w, dealer* In BoUIdk Clotba and 
General Mill Ftunubliigs. 

j Office & Factory, 158 W.2d St., 

CINCINNATI, O- 

J. R. Stewart, iVw.W.R.I>imlap,5M. 

B^-PKICB LISTS SEaST ON APPLICATION. 




Mowry Car & Wheel Works, 

MANTJPACTUBER8 OP 

CABS AND CAB WHKELS of all deHCriptions. 

Wheels and Axles, Chilled Tires, Ensrine, Gar and Bridge 

Castings, of any pattern, furnished to order at short 

notice. Also Street Car Turn Tables. 

Wheels of all sizes constantly on hand. 

Office^? l.*2 W. Third St., CINCINNATI, O. 

Works, Eastern Avenue and Lewis Street. 





Beud for Catalogue of the 

FIRlflENICII 

SAFETY STEAM BOILER, 

For burning smoke and all gases from 
coal and alfkindB of fuel. 

I^equires no deniiine of Soot 
or AMiieM. 

J, G. & F. FIRMEMCH. 

HuHalo, N. Y. 



MACHINISTS' Tools. 

New and Improved Patterns. 
Segd for new Illustrated catalogue. 

Lathes, Planers, Drills, &o. 

NEW HAVEN mANLFAC'lURING CO., 

.NeHT Haven, Conn. 



$3Press'^'"- 



Ever V M an «da^ ?»?^,r f t>=5? "^'-t^ 

I I , J r\ JB TM ^^^- (Self -inker ft5) U Larger sizes 

I I lO V/ W 1 1 l^Umm Cat&loRue r Pres-see, Type, Etc., 

Printer) tHiff <!— "™ ShSStS'; 



LIVE GAME WANTED 

Persons having deer, ruffed grouse (known as pheas- 
ants or partridges in some sections), or ^Vestem quail, 
may address, ^vlng lowest cash price, boxed and de- 
livered to railway, AI. N. HENRY, 

Oakdale, Suffolk Co., N. T. 



BOILER COVERINGS, 

SATE 10 TO 20 PER CEIVT. 

THE CHAIiMERS-SPENCE CO., Foot East 9th St., New York. 



THE 

Eclipse Engine 

Furnishes steam power for all 
AgricyOXviral purposes, IMvinfl 
Satf M^Us^ and for every use 
where a flrst-class and eco- 
nomical EnKlne Is required. 
Eleven flrst-class premiums 
awarded, including Centenni- 
al, '76. Refer to No. T, issue of 
EflT?. No. U, Issue of '78. of Sci- 

W EXTIFIC AMEUICAN.for Edi- 

^ torial illustrations. 
FRICK & CO., Waynesboro, Franklin Co., Pa, 
When yon write please name this paper. 




Woodwaril Steam Pnips and Fire Engines. 



G. M. WOODWARD, 

. rS Centre Strc - " 

Send for catalogue and prloe list. 



76 and rS Centre Street, New York. 

for ■ • ■■ ■ 



Pond's Tools, 

Enelne Lalbes. Planers, Drills, &c. 

DAVID W. POND, Worcester, Mass. 



E-Ugv^f^bDrORS 



%. HAND POWER ANB HVtRAUUC 
=»'"r-^ FfiLIGHT£< PASSENGER--- 
S3.JSHAfIIN&^ULltrS8<HAN&ERi 
r\\rS.Gm£SiSON mHCSTin NY. 



Wood-Working Machinery, 

Such as Woodwortb Planing, Tongulng, and OrooTtng 
Machines. Daniel's Planers. Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re>Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 

WITHERBY, RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 




HUEPARD'S CE1.EBBATED 

ISO Screw Cntting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scroll8,Circular and Band Saws, Saw 
Attachments, Chucl^a, Mandrils, Twlat 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. L,. SHEPARD &. CO., 
331, 333, 335, & 337 West Front Street, 
Cinciunnti, Ohio. 



For showing heat of 
OvenSjHpt Blast Pipes, 



Pyrometers, „,_ _„ _ 

Boiler Flues. Superheated Steam, Oil Sitllls, etc. 

HENRY W. BULKLEY, Sole Manufacturer, 

149 Broadway, N.T, 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Beade Streets, New York. 



For lowest prices on 

1V1RE-DRAWI1VO 9IACHIWERY, 

Send to S. HEAT.D & SONS, Bane, Mass. 



CAMERON STEAM PUMP, 

Also known as the "SPECIAL" PUMP, is the standard of 
excellence at home and abroad. For Price Lists, address 

CAIVIERON PUIVIP WORKS, 

Foot East 23d Street, New York. 



SPENCERIAN STEEL PENS. 



Superior English 
. tnftke, A lampls 
I carij of one each of 
I the Iment]/ namben 
' for trial, bv mall, 
onrecelptgfSScts. 



mSON, BIAREMAN. TAYLOR & CO., New York. 



ESTABLI8HKD 1841. 

JOSEPH G. TODD, 

Enoixeer and Machinist. Flax, Hemp, Jute, Rope, 
Oakum and BaKKinK Machinery, Steam Engines, Boilers, 
etc. I also manufacture Baiter's New Portable Enpine 
of 1877. Can be 8oen In operation at my store. A one 
horse-power portable engine, complete, $125; two horae- 

Eower, #225; two and a niilf horse-power, $250; three 
orse-power, $275. Manufactured eiclustvely by 

J. €. TODD, 

10 Barclay St., New York, or Paterson, K. J. 




ADJUSTABLE INCIilNE PRESSES, 

STILES & PARKER PRESS CO., Mlddletown, Conn. 



ICE AT §1.00 PER TOJV. 

The PICTET ARTIFICIAL ICE CO, 

LiIMITED, 

Room 61, Coal and Iron EzcbanKe, P. O. Box 3063, N. Y. 



Be 
■ 



OttAItDU.S' PATKNT UNIVERSAL ECCEN- 
U TRIO MILLS-For grinding Bones, Ores, Sand, Old 
Crucibles, ire Clay, Guanos, Oil Calte, teed, Corn, 
Corn and. Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, ColTee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground bj other mills. 
Also for Paints, Printers' Inks, Paste Blaclilnff, etc. 
JOHN W. THOMSON, successor to JAMES BOQAli- 
DUS, comer of White and Elm Sts., New York. 



LEFFEL WATER WHEELS, 

With recent improvements. 
Prices Greatly Reduced, 

7000 in successful operation. 

nsz szv fai:pil£I fob 1377, 

Sent free to those interested. 

James Leffel & Co., 

Springfield, O. 
109 Liberty St., N. Y. City. 




TCI CDUAMC Works 1 mUe. 
I K k b f^ n \J V§ C Price $4. Pat'd. 
Circulars free. Holcomb i Co., Mallet Creek, Ohio. 



ll^Si€^^ii^v Dili 




Are the most Effective and Economical Non-conductlnff Coverings In the World for Steam and Hot Air Pipes, eto. 

These Coverings are ready for use and can be easily applied by any one at a cost of from 25 to 50 per cent, less 

than the price usuallv charged for inferior coverings. i*rlce Lists and estimates of cost applied will be furnished. 

H^" Local salesmen wanted, jy Note the address and be sure and get the Genuine, which are manufactvrtd only fry 

H. W. JOHNS MANUFACTURING CO., 87 Maiden Lane, New York. 

Sole Mannf aoturen) of Genuine Asbestos Boopino, liquid Paists, Fihk Proof Coatinos, Cements, eto. 



THE TANITE CO.. 

STROUDSBURG-, PA. 

EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New Tork Agent. 



ROCK DRILLING MACHINES 
AIR COMPpfESSORS 

MAN^rACTUR.DBY BurleIChRoCkDrIuCo 
SEND FOR PAMPHLET FITCHBURG MASS. 



Weliliorden 
for the inser- 
tion of advep. 



TO ADVERTISERS! 

tisements in the newsimpers of the United States and 
Dominion of Canada. To furnish advertisers with 
reliable information concerning ne spapers and their 
rate8,and thus enable the most inexperienced to select 
intelligently the mediums best adapted to any particu- 
lar purpose, WE ISSUE BEMt-AHMtlAL EDITIONS OF 

Ayer & SON'S Manual 

FOR ADVERTISERS. 164 8vo. pp. Gives the 
n&meSt circulation, and advertising rates of several 
thousand newspapersin the United States and Canada, 
and contains more infonnation of value to an advertiser 
than can be found in any other publication. All lista 
carefully revised in each edition, and where practicable 
prices reduced. The special offers are numerous and 
unusually advantageous. It will pay you to examine 
it before spendinganymoney in newspaper advertising. 
The last edition will be sent jwstpaid to any address on 
receipt of 85 cents by N. \V, AVER & SON, 
Advervibinq Agents, Times Building, PhiU^elphia. 



FOR 

Flaning Machine by Bement & Son. 

Because out of use. Planes 36 in. z 36 in. 12 feet long, 
with a travelinf! butting attachment to plane pieces of 
any size. Modem style, as good iis new, and In perfect 
order. Can be seen in motion. JOHN KlCHAllDS & 
CO., 23d and Wood Streets, PhUadelphla, Pa. 
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rfl^ ^^ piHVE^^SA iWQOo worhPsI 



9BAND SAWS.SCROLl "SAWS f 

PLANING & MATCHING MACHINES 

.V. IJ>fIVERSAlHAiND JOINTERS 4— 
moidYncdoveiaiiincborincfriezincshapinca 

JSANi"^"' Ti A -K^TTTn-KT- fill rrk ""> 



HAMILTON.OHXO. 



MINING BIACHIiVERT. Ensrines, Boilfrs, Pnmps, 

Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. JeanesTille Iron Worts 
(J. C. Haydon & Co.). Address HOWELL GREKN, 
Supt., Jeanesvllle, Luzerne Co., Pa. 




CAVEATS, COPYRIGHTS, TKADE 
niABKS, ETC. 

Messrs. Munn & Co., in connection with thepnbllca- 
tlOD of the SGIEI7TXFI0 Akbbig AN, Continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business the; have had oveb thibtt 
TZABS' SSPSBIXNCE, and now have unegualed /acuities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada,andForeignCountries. Messrs. 
Mnnn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, CopTrigbts for Books, Labels, 
Reissues, Assignments, and Reports on iBfringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further infonnation about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Beissnes, In- 
fringements, Assignments, Rejected Cases, Bints on 
the Sale of Patents, etc. 

Foreiiin I'atentB.—'We also send./rM 0/ charge, a 
Synopsis of Foreign I'atent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American Inventors should bear in 
mind that, as a general role, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
HUNDRED AND FiPT? uiLLioNs of the most intelligent 
people in the world. The facilities of business and 
steam communication are sach that patent can be ob- 
tained abroad by oui citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Pa<en<»,— Persons desiring any patent 
issued from 1836 to November 26, 1807, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Oifice commenced printing the draw- 
ings and specifications, may be bad by remitting to 
this office $1. 

A copy of the claims of any patent Issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing fall directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 26 cents, mailed free. 

Address 

VJTSS & CO., 
Publishers SCIENTrFIC AMERICAN, 

37 Park Row, New York. 

BBANOH OFFICE— Comer of F and Ith Sireett, 
Washington, D. C. 



THE " Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and G9 Gold St., New York. 



© 1879 SCIENTIFIC AMERICAN, INC 



